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Abstract of W0921 9759 

A reconstituted human antibody against a human Interleukin 6 receptor (IL-6R), which Is composed 
of: (A) an L chain composed of (1) the 0 region of a human L chain and (2) the V region of an L chain 
comprising the framework region (FR) of a human L chain and the complementarity-determining 
region (CDR) of the L chain of a mouse monoclonal antibody against a human 1L-6R. and (B) an H 
chain composed of (1) the C region of a human H chain and (2) the V region of an H chain comprising 
the FR of a human H chain and the CDR of the H chain of a mouse monoclonal antibody against a 
human IL-6R. Since most of the reconstituted human antibody originates in human antibodies and the 
CDR is lowly antigenic, this antibody is lowly antigenic against human and hence prospective as a 
therapeutic agent. 
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A reconstituted human antibody against a human interleukin 6 receptor (IL-6R), which is composed of: (A) an L chain 
composed of (1) the C region of a human L chain and (2) the V region of an L chain comprising the framework region (FR) of a 
human L chain and the complementarity-determining region (CDR) of the L chain of a mouse monoclonal antibody against a hu- 
man IL-6R, and (B) an H chain composed of (1) the C region of a human H diain and (2) the V region of an H chain comprising 
the FR of a human H chain and the CDR of the H chain of a mouse monoclonal antibody against a human IL-6R. Since most of 
the reconstituted human antibody originates in human antibodies and the CDR is lowly antigenic, this antibody is lowly antigenic 
against human and hence prospective as a therapeutic agent. 
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■=? ^? X P M - 1 jE»l#:4'K:#i£-r S VflJ^iPI V§Ii^^:^ 
t jf y P M-l mi^ (/N'-i/- 3 y a ) © It S {3 Jjn ;i T . 
+ ^ V P M - 1 !n;#:©||- ©/N'— 2; 3 y ( >'\'- 3 y b ) ^ 
f^SSLfco + y 7 PM - 1 (/N-i/g y b ) K:*?^^T^±. 
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vSJ^^oSfi 1 0 7 ®T $ y ^*^t:?.^n'7+' yiy^h'} 
5? y JC^X t>tLTlr>'5« vl; P M - 1 fii^is:^^ 0 L II V M 
jg?i:flbCD-r X L0[ V®J||<i:©lfc^K:*^t>T. 1 0 7 C 

K LUVflMKi^^^-r li. 1 0 7 ©SI>lftSfi?lT $ 
y^ttUi^y-CJbSo -etj^ PM- imfroL^v^M^J® 
eg 1 0 7 jcI^*M6^35:t $ J T-'i'+*^ y^W:r 5 

c: ioM^S^fFffi-r 5 esi 0 1 ^^m^fs-r ^ J 
m-^^^ y y^M^fco c:®^iE«x PCR-IIM^ffe^ 

(M. Kamman&xNucl. Acids Res. 
(1987) 17:5404) $M L V 2 - K 

•rs D N Aie?il*t::ie>^«^ll^^f -5 c: i k: J; «3 itBJS $ tifc. 
+ y 7 P M - 1 fjifr^^'- 3^ (a) l±thIL-6RK: 

ig-^-rssiit^^L'/co +>■7PM-li^^^^s^^'-^^^ (i>) 

*>y>f--vf g y ( a ) iPI^is: t h I L - 6 R K:i^'^:r -5. PI 
^C. f&0 2 iJ' o-:f-^!n:#:A U K 6 4 - 7 RL< 

AVK 1 A 6 - 1 5i)-k»^/ ^m^^wmi^ito Amm-r^ 

TO + y ^m^it^ h I L-6R i^-^L- mMt^M^ 
4 mmcD-^t; h i l - e RSi^A^e*. t f i l - e 

Mi X P M- 1 fiCfrSSfi^LfCo "^t/ P M - 1 St. 

mmizfiir^T^:?^mi^ h I L - 6 Rmi¥3.zJ^^y 
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I L - 6 Rin:#:©f*i. p M - 1 mi^i3<m h^i^mmmmim)^ 

^^^Lfc. +^7PM-l !n;*tt+ 7 A U K 1 2 - 

•7 ^ 7. * y ^ n — CDR*<t h^/i?p — 

•r '^x^ y ^ n-:J-;pStfr©F Rib / ^ n — :^;l/t^t^is 

-r. -^t? M- im^(DLmRzfHma>y^m^. owl 

(or Leeds)database of prote 
i n s e q u e n c e s iZ ^ tl (DWt^^-^ ^ 

■5' :^Jn:#^© v^MK:il LT tt. P M - 1 K;#© L VH 
Mlt-^ ^ T^^i^m usigkcko (Chen. H. T. 
J.Biol.Chem. (1987) 262:13579 

- 1 3 5 B 3 ) (Dhmy^mtm^mwiLxisiD. 93. 5 

%©|nf-i4 (identity) ii^^^l^fz. P M - 1 i%W 
© H V ^ :^in:#:m usigvhr2 (F. J. G 

rantfe>^Nucl. Acids Res. (1987) 
1 5:5 4 9 6 ) © H 0( V ® C M ^> SiK L T . 8 4 . 
0 %©P1 — S*<#?E Lfc. :^ p M - 1 !>i#;0 Vj^MliBE 
$91-7 ^ :^ V ®MtrSifc^©ll — 14*:^ -^^yi^PU-im 
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V$Ii@5tt. RE I ti>^y^ti^^ htn;fr k 1 h u r e ( W. 
Palinfe>x Physiol. Chem. (1975) 35 

6:167-191) oLrnvmrnKLm^mmL-zi^i!} . 7 

2. 2 — it^^^^E^-S. P M- 1 !n:^*:G)Hgi V^^tt. 

t hSi?*:h umighvap (VAP)(H. W. Schro 
edere>. Science(1987)238:791-7 
9 3 ) K:»*)^iKl^T^^«) . 7 1 . 8 %OPI— 
-e^y;^. P M - 1 {^:#:3(>^&©g«lBK!^l^^i^^^*^^-^it'^S*^^ 

^m.omm'^M^-t ^it^Ki'^'^ p m - i © v®^^ t h 

Mitf (humanize) d <i:A^S#"e$>5 d i^^"^. 
V ^ X P M - 1 ^fl£© VflJ^^ $ t» C E.A. Kabat^. 
(1987) Sequences ofProteins of Immunological Interest, 
Forth Edition, U.S. Department of Health and Human Ser 
vices. U.S. Governiaent Printing Of f iceHl J; *) $ *L S . 
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m 1 i:.^to 

M L 

V X P M - 1 0 V®iS® F R MJSSffl*©*^*^;!/ — 



'0 

A . L H V $1 It 5 F R 

HSGI HSGII HSGIII HSGIV 

70.1 53.3 60.7 59.8 
B. Hm VflMC^ttS F R 

HSGI HSGII H S GUI 

44.1 52.9 49.2 
(1) n y -fe y-y- X Se^iJ li K a b a t ^> ( 1 9 8 7 ) icmM 

t? y^PM - 1 iaft:© L IS VII J®© F R t± t h L mv^m 

©•9-7*^;i'— 7*1 (HSGI) ©3y-fey9-Xi2?II*^?>©F 

R{;:gt>^<eiLT*^«3. 7 0. 1 %©^— e*<#?E-r 5. v 

•J/XPNl - 1 ©Ht|VfIJ^©FR«b hHllVfIJi©-9-y^ 
— 7*11 (HSGII) Ony-fey!fXie^!l:;{)^^®FRtrRt> 
^<KLT*J*5. 5 2. 9 %©|5l — lt*^#?£-r^o C:ti^©M 
mtt. BE»I©t HjE#:<i:©Jt^*>^#?>tL/cMm*^^LT 
1^5, t h R E I 1*1© LIS V^Jitt t b LH V®^©-9-7V 
;i/-riK:JlL> -€-L-rkhVAP4i©Hi^V$Ij@jttt hH 
II V $IJ^©-9- 7*j/;P-7*IICJlf So 
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M- 1 fiifr® VfIJ^®^tf©S1ii<i:5B:S k h VfI^^SII^^t- 
5 C: i 5 . Bfii^k hPM - l^frLilV®^© 
^lt©fc»lwH:-9-7*^^P~ri (HSG I ) {CM-r«k 

i^0^it©^cSi>K:tt-9-7'i5^-'i— 7-II (HSGii) izm-r^^ 

h H fg V ^^^M 5 © ^^R^"^' ^ "5 . 
gaiggk f PM - ia:fe vMM©^§t 
s^figk f PM - 1 0tfr vti®©^t^^3*?^^5ll-KP&tt- 
1 ) o gf^©^:^^: < . -ri^ X P M - 1 in;^ic© LII VMM 

^V$IM® ■9-7*1/^1'- 7* I © 1 mJ^M-C&S k h L@i V$IM 
R E I UTlr^^. S«^k h P M - 1 lit 

L 11 V ©^it{;i*?t^tRE I*^^©FR$^^fflL/^, 
^/c. :g^^k h PM - 1 !^;^^=LII VMM©1tl2i©/i2i)©m 
^ttJpti LT R E I © F R^fiSffi LfCo 

RE I K:S< Cl*l?>©k hFRii'i^ttx *>i©b hRE I 
K:Ji:-<T 5 ffl©fflit*^#^E-r S (kabate,. 1987. 
CcktLl^iiLSS 9. 71. 104. 105 Ra«107;^2 
*#!i©C:<i:)o F R 4 * O 3 ©©^-fb (©S 1 0 4 , 10 
5S.0^1 0 7) l±flb©k hA;L|I*>^©JpIMl-S^^T*?'9x 
^LT-e*lfeJik h*^^©ii)K^^-r^>©-Ctt«:''W L. R 
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iechmann^^ Nature (1988) 322:2 
1-2 5) , iig3 9RV^1 1 ^^if ^ 2 mcomitit^ y h 
CAMPATH - 1 L rnvrnmo F R 4i{C#i£"r T 

$ y S^tr t> i*<5^{kT«) ^ (Riechmanne>. 19 
8 8), 

mmm^ h PM - l!n:fltL®iVS|Ji{(D2':>©>'>f-5;3 

L o H — © -'N'— a ^' ( /N'— 2^ a Taj ) C t> T 
tt. k h F R ISS^^ t h CAMPATH - 1 Hmi¥^!Z^ 
:ai''5REItlS<FR(Riechmannt>N 1988) 

— T-2b<5. LT V T> C D R tt-r <; 5^ P M - 1 ia^*:© 
LSK V®iS4i© C D R l^-C*> o Jto H-O^N'-i/- a 
( yx'- 2; a y r b J ) tt /N'- 2; a y r a j C S § > b h F R 

3 iti©ias 7 1 ji^Mts T ^ / ^ 1 fflg©*<&M{3-r s. c. 

Chothiat). J. Mol. Biol. (1987) 1 
96:901-917K:J;«) mm $ 5 ck Kl . 7 1 « 

L0[V$Ijy^©CDRl©^ipdtf (canon i ca 1) ^li 
©aJ^-CfeS. d ©{itM©T ^ Lgi V®^© C D R 1 

< j^igf S-efe^S^. "7 t> X P M- 1 gt#:© L 
11 V $IJiK:*?(r^T. ©a 7 1{i^nC/yTfeS. t h 

P M - 1 tKi^co L II vfiJ^©/N:- a y r a J (D^ifizmm 
LfzmfSS^fltzRE I ©FRC*»U^*rttfiS7 1 l±7^^;b 
T7-yT«>o/Co h PM - 1 fn:#:L|i VfIM©<'^' 

— i^ay Tbj ti^jt-^Ttt. e^7 i©7i^;i' T^^y*^ 
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mM^ wwM^ hCAMPATH-1 umf^^-^ommotz 

ib^^M^ntcR EI©FR(Riechmann^. 19 

8 8 ) jslxj^wmw^^ h p m - 1 m^(DLmvnm<D 2 mmo 

« 2 



VlPM-1 
fiEI 

RVi.b 



FBI 
1 2 
12345678901234567890123 

DIQMTQTTSSLSASLGDRVTISC 
DIQMT&SPS5LSASVGDRVTITC 
DIQMTQSPSSLSASV6DBVTITC 



CDRl 
3 

45678901234 
BASQDISSYLN 
RASQDISSYLN 



VlPM-1 
REI 
RVlS 
RVtb 



FR2 

4 

567890123456789 

WYBBKPDGTIKLLIY 
WyaaKPGKAPKLLIY 
WYQOKPGKAPKLLIY 



CDR2 

5 

0123456 
YTSRLHS 
YTSRLHS 



VlPM-1 
REI 
RVta 
RVLb 



FR3 

6 7 8 

78901234567890123456789012345678 

GVPSRFSGSGSGTDYSLTINNLEQEDIATYFC 
GVPSRPSGSGSGTDFTFTISSLQPBDIATYYC 
GVPSRFSGSGSGTDFTFTISSLQPEDIATYYC 

y 



CDR3 

9 

901234567 
QQGNTLPYT 
QBGNTLPYT 



VlPM-1 
REI 
RVlB 
RVi.b 



FH4 

10 

8901234567 

FGGGTKLEIN 
FGaGTKVEIK 
FGQGTKVEIK 
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^ : R E I ® F RttSSljRt hCAMPATH-1 H fiift: 
^ iZM^ib^ fl?> i> <D-^ }!r> ^ (R i e c hmann^>. 1 9 8 
8)o R E 1 0 F R^<D 5 mOTB'^it Lfz7 ^ J Miti^ h 
RE I © 7 $ y mmm (Plam&. 1975 ;0. Epp 
&x Biochemistry (1975) 14:4943 
- 4 9 5 2 ) *>^MS:5T^ /irtabS, •^tlT.PM - 1 Ja 
fr® HH VM^*© F R It^-f ^ n^-rilizmr ^ t h HSI 
V0«JK:ft^«^HL,T^^5 1 ) c hOIB® d'i < . X 
PM - 1 in:#^©HJiV$IJ®i:gE$ai® t b H|i( Vlli^i® ifcg? 

ti V®JgJ®-9-7*^^l'-ni®ffe©^li!tM'e«)5 t hHjiVM 
mnEVf^^ h PM - 1 tafti® H^- V^^®f^S5® 

fcitxDmmuntLx^ Rv^wm^^ h p m - i mi^onm 

^SitL:fc. 6 a^®/N*-'>" 3 >'0"r'<TK:*lr'»Tx thF 
RttSaU^Dl. 3 5 N E W F R T *J *) . 

•?-LT-e<75^CDRtt*ri^XPM - 1 ia-fr H 0 V ^^41 ® C 
DRi^LJT'feS, thFR4J®7 mor ^ J (fiiffi 
1. 27. 28. 29. 30. 48S.l/71;^3#M)l± 
ln:MiS^K:^IK^«l^lP^#;i -5 nrigi^^^-r S 4>® i|5|S 

H« v^ii4»®^s 1 c D R ;b-r® jg < csa-rsa® 

^g-r-fe-So SIS 2 7. 2 8. 2 9 . RtK 3 0 tt. C. C h 
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othiat*. Nature (1989) 34:877-8 

8 2K:<fc*)m^^tL««k-5«;:H^vtIJ@i©CDR 1 (DUmm 

(canonical) ^iiOSP^l! 2b . ^LXXXHi^ 

M- 1 in;#: V fii^o^T'^Ki^^r^Tis^^ ( C h o t h 

i a ih. 1987)o^«48tt-e'5XPM-lin:^f©VfI 
i|?®^-r-'l/{C^^lr^Taofc (bur i e d) ^SiLTS^ 
^tlfZo a^yj: ( b u r i e d ) © ^^ti V ^USeS-O^ * 

Itt. Chothia€>(1989)K:J;*) J; "5 

K: HII VflJ^© C D R 2 <Dmt$ (canonical) ^jt 

©a5r9--e$>So nmwt^ h PM - iiji#:© 6a^©^^'-:>■3 

-ffe;©M5ffi^*>-fr^'i-t.^ (^3^#M©c:i:) . 



m 3 



FBI 

12 3 
123456789012345678901234567890 



123455 
A 

SDHAHS 



VhPM-1 

NEW 

RVHa 

eVHb 

RVhc 

RVad 

RVhs 

RV„f 



DVQLaESGPVLVKPSQSLSLTCTVTGYSIT 
aVQLaESGPGLVRPSQTLSLTCTVSGSTFS 
aVOLQESGPGLVRPSaTLSLTCTVSGYTFT 

Y--T 

D Y--T 

Y-T 

D Y--T 

- YSIT 



SDHAWS 
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VmPM-1 

NEH 

RVhb 

RVHb 

RV„c 

RVwd 

RVhc 

RVaf 



FR2 

4 

67890123456789 

HIRQPPGNKLENMG 
WVROPPGHGLEWIG 
HVRQPPGRGLEHIG 

I M- 

M- 



CDR2 
5 6 
01223456789012345 
A 

YIS-YSGITTYNPSLKS 
YIS-YSGITTYNPSLKS 



FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

VhPM-1 risitrdtsknqfflqlnsvttgdtstyycar 

NEW RVTMLVDTSKNaFSLRLSSVTAADTAVYYCAR 

RVna RVTMLVDTSKNQPSLRLSSVTAADTAVYYCAR 

RVHb R ~ 

RVhC R 

RVHd R 

RVmb R - 

RVMf R 



VhPM- 

NEW 

RVhS 

RVHb 

RVhc 

RVHd 

RVhb 

RVHf 



CDR3 
10 

5678900012 
AB 

SLARTTAMDY 
SLARTTAMDY 



FR4 
11 

34567890123 

WGQGTSVTVSS 
WGQGSLVTVSS 
WGQGSLVTVSS 



S : N E W© F RKiltnm^^ bCAMPATH-lHfa 
#;®|| — — v^gyCRiechmann^^ 1988) 4^ 
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g^Bfeb F PM - l^ftcV^M^ J - K-r^ DNACDfNM 

F PM - 1 mi^LmRzj^umynmo^ti^tKD 

ll_y>f-v>- g _ K:r-s D N A^»fi^« P c RfiJMiS* 

-r^wmwL^ h viii^^^n - K-r^7*7x$ k^pcr-t*^ 

^r?_^M^^TiE|i&L> ffi^bh VfI:^4'C#i«E^5 C D R 
^•r X PM- 1 !i!i:ft:*^e>© C D R iC J; «)S^L/Co MMB 
k h P M - 1 Sift^Lli V^die^n- F:rS D N A®f^Sg©3fe 

s D N A^-^wrsr^x $ KDN A-e«>^fco c:©sei^ 

b h D 1 . 3 L II V mm » b h L II V ^Jg? R E I * {C:#i£:r 
5 F R CSlr^TltlS^n/Co SSJ^b hPM-lin:(*^H|IV 

VDl. 3 HlitV^Ji^n- K-rS D NA-C$> ^fCo dOS 
fil^bhDl. 3gift:H|lVfIit*3-K:rSDNAttb h 
HCil VflJ^N EW(W. Verhoeyen^. Scien 
ce (1988) 239 : 1534-1536) $:3-K-r 
-5 D N A^IZ^^T ^ F R^n - y-t ?, DN Atzm^^Xi'fm 

n)fM©b hFR^n-K-rs DN A^#=r^5aj^-7'v :^ 
$ K D N A<&il^Lfc^. -^^^ :^ D 1 . 3 C D R {I ft § -=5";; 
X P M - 1 m^CD R ©Sm* cfc ^ C P C R 7*7 

^ ^-^^ti-L-e LT^BK L/Co ^WmJ^^ b P M - 1 
v0J^k:-p§x 3 a^0 7'7 ■7 — l*"^ ^ p m- 1 !n;#: c 
D R$3~ K-r5DNAie?lJ^#WL-x •?:LT2aS®7*7 
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t/ck d Ji^it^nTlr^S, P C RSJi5«3*?lt5 5 a® 

(D p c R 7*7 -f m^sm^ t b wmm^fz.:^ 

^Ef-Sfc hFR^ii-K-r-5DNAS.CKv^;?.PM - IJnift: 
V®J^*K:?^49E-r S CDR^a-K•rSDNA*^^)fi^c«5P C 
R^^%**>fc^Lfc (IIJ6«i|7. MO^Cgl 7 8 

m<Dzt) , PC Raggjgi*^ D->'^fcL> Lxmm^m 

LT. S^^t^ h PM- 1 !Ji#:LIIROf HII V$Ii^©^^'-*>- 
^ y r a J (D^i^D N Aie^lJ*<iE Llr^T 5 y ^le^lj^ n — K 

3 y r a J ©fiejfiJ^iE?9#-^ 5 5 c^-r, 
Hm^t h P M - 1 tn:^*: VfIJ|t©fl&©/N'- i>* a y^rJ- K 
■rSDNAtt. &^$*LT Ir^S P C R -SgMf^HtS ( K a m 
mant). 1 9 8 9 ) *3 "T *^ S: JHI ^ :fc STS * ffi Ir^ T 

j-^giLfc, t h p M - 1 mi¥ymma>mifi^mLxm 

^f^iSL. LTs^sg t b p M - 1 m^nmymmo 5 a 

® iiJ!ni ® — 3 y s n — — '>* 3 y ^ © — 3I ® iJ[ sa 
T ^ y ^ie^U©cti<?)Ol[im?5:^jbttP cnm 

mmft'&m^^T D n ABe?!)©^S(^ffl«^ll*^f o c: ^ ^ ^. 

Sg^nfco D N AE?!lt3<iJ.^«^^b^^A-r 5 P C R -f 
■v~*<^tt$ *Lfc. — ii© P C RSiSKim^ X PCR^m«g3 
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ifmm^ izm-:>xi^ ^ z t^muLfz. w^m^ h p m - i 

S^fiKt F P M - 1 Stft^V^Moa* 9 D N 

VM^^ n - F-r D N A^. fc b Cfldi^n- K-r S D 

^y^Lfc. S»fiKt h PM - 1 !n:(*:VjiLm^^=i - 
SDNA^t h LilC®i@|*3- K-r 5 D N Aie3fUf::iliS b 

ft, mmm.^ f p m - i taft^HSi v^^^n - k-t 5 d n a 

^ h F r - 1 Ctli^^3 - D N Age^BKiai^Lfco S 

F PM - 1 !Ji#:0^ ^3 15 ^^>'^®^^^S^t-« ^cJS>. 
HI C^^-Tck -5 JSH CMV^^-^i^^-^j^ti^LT. HCM 

vrn^ — jS? — • xyy\y -9- — lli^^ t F X n y y — •> 3 y 
^t:?^— (human elongation fact 
o r ; HEF-1 or) "T u t — ^ — • :l y /\ y — iZ »} U 
^m^tz (Hi 5^#M©w<i:) o 

izmmM t F L it V iiM /^ - s ( a ) Em\'vi 

m^-i^ a y ( a ) ~ ( f ) O-r-^-r ©la^-fr^ k F I L - 

6 R ^®S■^^^:■o^^TlSS^L. -ebT-?-©^*. HJi^lI i i 
}3#]^JC|gl{^'S J; -5 LH^N'-e/'gy (a) iHU'/x- 

5; 2 y ( f ) t^^^■^J&^wmm^ Fmft^*^* ^ 7 p m - 
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^fc h L jlXtt*^ 7 LIS*) L < tt H0(©ffemW"<-'^«3lfc-< 

Tl^jl 0 ^© 1 T«>S d ij&^ia o ffi^'<;p©f| 

S^figt h PM - Itjii^LmRV^nm^ 

& R N A*IHSSL./Co XFM - imi^'Vmm=&:=t- h"t 
SDNA©? CR^Q--yiJ^jro(r>T^®LfcJ;dK:LT 

-^tKc DNA^^^L/c, B^j^t h Lmxitnmymm 

^a-K-rSDNAie^JOM^^g^t'ckdKl^it^nfcPC 

mymmtzMm'r^mB-:^m c d n a*>^ p c n^m.^^ 

sei^t F LSI vtSj^*3 - K-rs D NA{z:-:)^^T> 2® 
^© P C R^Wimi><^^ -:«r«^llil?) 4 0 8 bp©^^ 
^WL. fl&:^ttcl; ?)5Sl^ 2 9 9 bp ©PC R^^Jg!JT$) ^ >t. 
JELlr^if-fXOPC Ri^ig3« P C R © » © It 

9 0%^rSfe. ^LTjSt^PC Ri^d;tJW:^^^K»©**J 1 0 

©PC R^^^g5*^#^£L. -:^r«^SlilO 4 4 4 bp©fi$$ 
* LT|fe::i^tt 3 7 0 bp©:l$ ®JSir> P C R^^!fejT-& 
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^afefcc iEL«''»-y-'f :JC(Z> P C R^fig^liP C R^fi!c!g3®^ 
t F V®Ji^3- K-rS R N A®i^^A^*^^^*#tr c: 

K:^ 7 ^ -t-r ^ —Wil^CO u y-fe y '9-:^iE^ ( B r e a t 

hnach. R^^Ann. Rev. Biochem. (1 
98 1) 50 : 349-383) tzm Z t i)^^ k> t 

^ — T J? -fe r^-spia^Kfe^-r -5 fc26. thPM-i!n;#: 

LtgRCKHil VfIJ||©'e-*i^n^N'-2/- h y r a j RO^ r f J 
K^s D N Aie^J©^r*^5S:igH^^i2© P CR-^ 
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mm immm"^ : 5 4 RCK 5 5 ) ©M#© U -i5^-i23?!l$ 3 
- ^ B N Arp(D H y hoy©#i£T-fe5i%;lfe»tL/io 
^n^® -f y h n yttt><»: ^5 ci:. h D 1 . 3Jjt#^© 

V mm (Verhoeyen^). 1988)*3-K-r-SD 

(M. S. Neuberger^x Nature (1985) 
3 1 4 : 2 6 8-2 7 0) *3-K-r«DNAtcA3l5fS, 
H^^thDl. 3 IS 3- K-r 5 DNAtt. ■5''>::^^gF 
iJ'' n 7' y y 7* n ^ - - ffl (,% ^m%MUl^^ ^ ^ -iZ^l,^ 
T^^$nfc}fe26v^7XV-i$'*-'f y Kn y © #^£;^)<a^-r• 
*^^©^31©/c«>CttMgTab'5*<. L^^LHCMVOCri 
§ ij; ^ — ^— 3{^^^©|g^©/i^^>c^iai|-^;5:^"» 

(M. S. Neuberger^)>Nucl. Acids 
Res. (1988) 16:6713-6724) ieM^# 
=&LTlr^So Wm^t h PM - 1 !n:#LlIS.Of Hil^n - K 
D N A*<feg2J^n7* y >'7*nie-^-J^^©7*a ^ — iJ' 

4i©'f y hny«, WmWt^ h VM^<&3 - K f S D N A © 

pcR-ii^o-jLy^tnj;*} m^tsHit (nmm i 2 

© c: i ) o 

P M - 1 !rt#:H0i V|iM^3- Kt-SDNAibhr-lC 
— h' t ^ D N A t omCD ^ y h o y Pi 1 9 Obp 
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I-8HlIV^ji(P. T. Jonest>. Nature 
(1986) 32 1: 522-525) ^n-K-r-SDNA 

fz^ t}^^-r^DN AmMi)^^umm^ h pm - i hii 

h V^M^n - K-rS D N Attv<; XN P O Ht( V^ii (M. 
S. Neubergere>^ Nature ;M. S. Neu 
berger&. EMBO J. (1983) 2:1373 
-1 3 7 8) ^^-K^'SDNA*^^) ^HtZo W^J^ t 
h Hji V®®^a — K-rs D N A ^ ^ - 

t h V^iil^n - K-rS D N A^&jiife-r S «>© B a m H I 

U 5r h V0ii^3 - K-rSDNAOPCRi? 

1 fiifr L0iS.a^H0i v^J^0«i^^N'- i^* 3 D N Aie^rjs. 
CJfT § y ®!lE?iI*i2?IJ#-^ : 5 7 5 6 Kl^t". d © 

DNAffi^jtt. «2 tz^Lfzum^^ h PM - 1 mi^Lmy 

$Ijg|©yN*— 5; 3 y Taj. mZJ^lzm 3 1 h P 

M - 1 H II V mm a v rfj ^n — V-t^. H 

EF-lar^IS'<^':$' — (Hi 5) VL'^K^nfz^^^ 

h o {? 9 ~\% Y =7 y 7. V h^ti c 0 s la * t- ^ 2 

P M- 1 St'flE^^^fi^J^l^S^-arS fcai). dhfrite^^ 
iffid^iiXfc'if Li.^ H E F - 1 a^^'?^ iJ' -<&f^Sg Life (H 
3S^J 1 0 RO^H 1 1 3 i ) . :^PS©fe« (crip 
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P 1 e d ) S V 4 0 rn^-^^'-^SiSLfc d h f r itfe^ 
k h r - 1 H|g($ffe^-r-5 H C M V ^ -KlOt-^TlB 
IgL/c© LT. t b r - 1 H -5 H E F - 

1 or-sTi? iJ^-trSALfc. nm^t. b P M - 1 !n;#:Lg(*^ 
li-rs H E F - 1 a'^^ -RnnmWi,^ h P M - 1 |n;<*:H 
®(*l^^-r 5 H E F - 1 or - d h f r ^ C H O d 

h f r (-) mmizm^m'SBmLfsio ^^izm'S^m^n 
tzCH oaisa^^. 3^ •> K^^w-fr-r 1 0 %© f c s 

5 0 0^g/ral©G4 1 S^^Wr-SAl p ha-Mi 
nimum Essential Medium(ar — ME 
M) 4^1!MmOtc, it&^liiffiXigC3fe2:-oT. CHOaHBg 

1 0 it^ g / 1 0 * «Blg/H ^-COS^fiSk h P M - 1 m 

•7 t> 7.=^ J p --j-^i/^^; A U K 1 2 - 2 0 © V$IM 
jiD©4i h St:#:© V ^IM © 

•7 t> J ^ xi ^ir )Uiji^A UK12-20©;^»•y/^•— L 

^ (^L) V mmcDF R Y K Lmy^mo-^y ^ ju-r 

(HSG) I -IV© F R i ©*g^i^. RCK -r :^ =B y a - 
•^-^I'trifrA U K 1 2 - 2 0 © Hii V^J^© FRit hHlgV 
®^©'*^7•^->^--7• (HSG) I —III © F R i ©ffil^tt^ 
^ 4 JC^^o 
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M-S (%) 

A. Lmymm^^it^ F R 

HSGI HSGII HSGIII HSGIV 
65.8 64.0 67.6 67.6 

B. Hii VM^C^Mt-S F R 

HSGI H S GII HSGIII 
58.6 35.3 49.1 

-20©*y><-Lil(A:L)V mm It. k F a: L C^: V WM 
(D'^-zT ^;u-y' (n S G) I -ivi -eti-rtiPIgiK ( 6 4 — 
68%) ©ffiMft^^l"* :^^>'>'<:^'©Da t a ba s e 
"LEEDS" *) > H S G-lVizm-r^ t h L 

e n (M. Schneider fe>^ Physiol. Che 
m. 3 5 6 . 5 0 7 - 5 5 7. 1 9 7 5 ) © L IK V flM^^S 

!n:#: p M - 1 © t h mitizm^-^ h>nx ir> s t f jjt#: r e 

HSG-ICJSL. ^^X^yjJ' a -■^;uJ^#:A U K 1 2 - 
2 0 © LiiE Vfl^ilitt. 6 2%©ffiMft^5^^o tfi^^:^ 
^ y ^ o — i-n^^^A UKl 2-20©Lii©canon i 
c a I ^it^^ ^^•r^!^S>(C. Chothia^j^ J. 
Mol. Biol. (1987) 196:901-917). 
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±tBCck*). -^ttT.^J n --^-/i/ijtfr A U K 12-20 

©LH' vtMJge© h hM^bt^fflt^s t h in;^*^ lia^'-r L ^ h s g 

-'l/Stft^AUK 12-20 OLtiV$IJ^® t HM^fctili. ^ 

^i^rntCR E I ^Mlr^S. J. 

a 4 Kl^-r^KI. A U K 1 2 - 2 0 !jL#i ® H 0i V fl tt . 
t h H|g VtIM©-9-7*ir;^-7* I (HSGI) ift*>iglr-»ffl 
Mi^^^^o ^/c. Data base "LEEDS"®^ 
^C«J;«). •^tteJHSGlOg-rSt h !n;#:H A X ( S t o 
liar, B. D. etal. J. Immunol. 13 9 . 
2496- 2 501, 1 9 8 7 ) *<A U K 1 2 - 2 0 i]ii#© 
HH V^i^KlMLTlHj 6 6 %®ffll5lft^^-r, 
thAUK12-20 in:#:0 HHi V$Ifc^^©^lt^;*>n^T It. 
HSG ItCMf'St hJli#:HAX®FR. S.C>'^^twHSG 
iCJS^SFR^^^frSt b^^fc 4 2 5 tafisHiK 
(Kettleborough C. A. , h >. Prote 
in Engineering, _4_, 773-783. 19 
9 1) ©FR^ffllr^S. AUK12-2 0in;<*:H 

0( V$I^tt b b ^Ib 4 2 5 fitft^Hfg V$Ij^©yN'- 3 y a 
H^J 6 4 %©tBl5lft^^-r, 

Sm^b hAUK12-20 fit«;LM V^IM©^§t 
H5Sfi©g*t3ck *) t h A U K 1 2 - 2 0 L|g Y 

fSJ^© FRiLTREI©FR ^flgffl ^StCi^-T^oK: 
S^J^it bAUKl 2-2 OliiftJLliiV^j^^^itLyio 
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VlADK12-20 

RE I 

RVl 



FRl 

1 2 
12345678901234567890123 

DIVLTQSPASLGVSLGQRATISC 
DIQMTQSPSSLSASVGDSVTITC 
DIQMTQSPSSLSASVGDRVTITC 



CDRl 

3 

45677778901234 

ABCD 
RASKSySTSGYSYHH 

RASKSYSTSGYSYHH 



Vi.AnK12-20 

REI 

RVl 



PB2 CD62 

4 5 

567890123456789 0123456 

HYaOKPGQTPKLLIY ASNLES 
WYQQTPGKAPKLLIY 

HYQQKPGKAPKLLIY ASKLES 



VlAUK12-20 

REI 

RVi. 



FR3 CDS3 

6 7 8 9 

78901234567890123456789012345678 901234567 

GVPARFSGSGSGTDFTLNIHPVEEEDAATYYC bhsrenpyt 
GVPSRFSGSGSGTDYTFTISSLaPEDIATYYC 

GVPSRFSGSGSGTDFTFTISSLBPEDIATYYC BHSRENPYT 



VlAUK12-20 

REI 

RVl 



FR4 

10 

8901234567 

PGGGTKLEIK 
FGQGTKLQIT 
FGaGTKVEIK 



P AT H - I Kl^WOWLEfta^^^^'tMii. ^ntzh<D'^h?> 

im.2 a>^=^0m<Dz t ) . 
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WmWL^ h A U K 1 2 - 2 0 H |g V O i^it 
Hf[IB©SSK:^Os nmm thAUKl2-20 m(*^HIii 
V$IJi©^itK:S^^ t h Vh a 4 2 5 ©F R^ffll^S, i 
Cl^bT. d d LTSIt LfcSm^ t h A U K 1 2 - 2 0 Sift: 

7*7 y thAUK12-20 mi^CD^m 

$ sm^t h AUK 1 2-2 omi^nmvnmo^s* 

^ 6 

FBI CORl 
1 . 2 3 

123456789012345678901234567890 12345 

VhAUK12-20 EIQLQBSGPELMKPGASVKISCXASGySPT SYYIH 

HSGI ZVQLVQSGAEVKKPGXSVXVSCKASGYTFS 

RVna QVaLVaSGAEVKKPGASVKVSCKASGYSFT SYYIH 

RV„b 

RVhC 

RVHd - 
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VhAUK12-20 

HS6I 

RVna 

RVHb 

RVhc 

RVHd 



FR2 

4 

67890123456789 

HVKQSHGKSLEHIG 
WVRQAPGXGLEHVG 
WVRQAPGaGLEHVG 

" ---I- 

- 1- 



CDR2 
5 6 
01223456789012345 
A 

YIDPFNGGTSyNQKFKG 
YIDPFNGGTSYNQKFKG 



FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

VhADK12-20 KATLTVDKSSSTAYMHLSSLTSEDSAVYYCAR 
HSGI RVTXTXDXSXNTAYMBLSSLRSEDTAVYYCAR 
RV„a RVTMTLDTSTNTAYMELSSLRSEDTAVYYCAR 

RVMb K V - --- 

RV„c 

RVHd K V --- 

CDR3 FR4 

10 11 

5678900012 34567890123 
AB 

V„AUK12-20 GGN-RF--AY WGQGTLVTVSA 

HSGI WGQGTLVTVSS 

RV„a GGN-RF--AY WGQGTLVTVSS 

RVHb - 

RVhC - --- 

RVHd -- — 

ti : b h -9-7' i?' ^1^-7* I V„ mm (HSGI) C ^ l-^ T 1 

^J|*|0T $ y if iM-S- RVh b. RVh cS.OfRV„ dC 

$ ^ C t h HAXCJ. Immunology 1 
39, 2496-2501. 1987. SLE.€#A*BSffl 
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<D7 ^ y m^mtz<D:$cm^(D Fig. emta^^nT*?*}. 

Of 5 CIB® $ nT (.^ -S ) © F R^mif^TWmWL t h s 1 e 1 

2 2 0 Hgi vSi^^'N'-e/* ay Taj - Tdj *i*:©^ 

m 7 

FBI CDRl 
1 2 3 

123456789012345678901234567890 12345 



VhAUK12-20 EIQLQQSGPELMKPGASVKISCKASGYSFT SYYIH 

HAX QVQLVQSGAEVKKPGASVKVSCKASGYTFT 

1226Ha QVQLVaSGABVKKPGASVKVSCKASGYSFT SYYIH 

1220Hb --- - S-- 

1220HC S 

1220Hd --- S-- 



FR2 CDR2 
4 5 6 

67890123456789 0122223456789012345 

ABC 

VnAUK12-20 HVKQSHGKSLEWIG YIDP--FNGGTSYNQKFKG 
HAX HVRQAPGQRLBWHG 

S 1 6 • 

1226Ha HVB8APGQRLBHHG YIDP — FNGGTSYNQKEKG 

1220Hb - --I - - 

1220HC 

1220Hd I 
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FR3 

7 8 9 

67890123456789012222345678901234 

ABC 

VhAOK12-20 KATLTVDKSSSTAYMHLSSLTSEDSAVYYCAR 

HAX bvtitrdtsastaymelsslrsedtavyycar 

1226fla RVTITVDTSASTAYMBLSSLRSEDTAVYYCAR 

1220Bb V- 

1220HC K V - 

1220Hd K V 

CDR3 FB4 
10 11 

5678900012 34567890123 
AB 

VhAUK12-20 GGN-RF--AY WGQGTLVTVSA 

HAX HGQGTLVTVSS 

liioHa GGN-fiF--AY WGQGTLVT¥SS 

1220Hb 

1220HC 

1220Hd 

s 1 e 1 2 2 0 ^ a^cor y ^'—"7 -i y^HV-k:2m 

O^aii H A X ® F R *^ ^ ©^^b^^-^. s lei 22 OH 

b. slel220Hc. RO^ slel 220Hdt3-:?lr-»T 

RD^^aiiBs. ^xfizmwiUM. m^^-^umum. m^\^.± 
^ ^mw:5L\tmmwLmv^\tm%mmu. m^\.i^ co s um 
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y :^ o A Jl^ (human cy t omega 1 ov 

irus immediate early;HCMV)"7' 
a — ^ —^mmt ^ <Di)<i^^ Ll^o HCMV7*n*-iJ'~ 

*#=t-r"5f63^-<^ ^'-ofSctt. hcmv-Vh -HCr 
1 . HCMV-Vl -HCk X HCMV-12h-g rl . 
HCMV-12«-gic^-e*)-3'r. pSV2neotl63l5 

xny-y-— v'gy.^rrJ'^— lor (HEF-lor) 7*aqE 

— ij' — -eJbSo d ©rn*— ^-^^^-rsn^"^:? ^ — c 

ttHEF-12h-grl HEF-12k-g« 08 
S.af®9) . MCKk:HEF-Vh - gr 1S.C5HEF-VL 

- g a: (H I 5 ) 3&<#* 
a±SHBS^4'-e©itfe^iiiIi©/i26. t> 
d h f r itfe^ 5 d § -So d h f r itfe^ 

*#=^-r ^ -tt^iLHfD HFR-AE-PMh- 

grl (mi 0) . DHFR-AE-RVh-PMl-f 
(la 1 1 ) ^TJJbS, 

^^-rtii^. *^?9ii*"rx k b I L - 6 R K:jt**r s 
m L m y mm^ =j - V -r ^ B N ARzj^ E m^r vim^ =i ~ h' t 

^DNA^U^T^o d^^l±> b b I L - 6 R {r*f-r -5 t 
^ y ;5' n-:)-;Hn:{*;tt^ m:H£A U K 1 2 - 2 0 . 
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PM-1. AUK64-7. S.tJfAUKl46-15T?«>5. 
LiIV?I^tt^]xl^E^J#-^ : 2 4 , 2 6. 2 8 X « 3 0 K: 

-^:25. 27. 29, Xtt3 1 Kl ^"T T $ ^ ^IS^lJ * W 

(1) k b LMCM^S.r>*-^ ^ Lil ; t^: 
^#^T'J5gSx k b I L - 6 R KlM-rS 4- ^ ^frift^f^P"^ 

•3. 

HH VMMSlO^ t h CUM* 3 - K-rSDNA*^^T' 
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«>«lr^tt. vi^x LIS V^iiS-O? h h L0(C$I-^^n- K 
- K-r-5 D N A^#-©^^'<::J' ^ -{C^Al^x ^LT^-< 

(A) ( 1 ) t h Lmcmm. rzj^ 

(2)bhLg(FR.&CKthIL-6 R (ZMt ^ -^r ^ 7. 

(B) ( 1 ) t b H0(C^j^. ROt 

(2) t hHllFR. S.CKh h I L-6RK:M^S-e<?x 
^ y J? n--^-;i,jT;#:©H^ C D R^#^T♦^S H|it Vtli^. 

^#^-^?B!cS. t h I L - 6 R^I^rSSmSc t bijitfls* 

$3FS L<r^^^{X*>n>T tt. H5i3L®i C D R ttie3?lj#-^ 2 4 . 
2 6 , 2 8 R. Z>* 3 0 © -r tl ^ ^ tL S T $ y IS T- ^ 

y ^iE^fl^W Lx. BfffflHtg C D R ttE?iJ#-t 2 5 , 2 7, 2 
9 3 1 T ^ J ^ie^ljT $> T 5 y ^lE^lJ 

k hL^FR^^RE IKlAjfe-rS*)®-?**) ;mi2t hH0( 
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FRttNEWXttHGS I a V ± :^^MXit E A X iZ ^ 

RVh a. RV„ RVh RV„ d. RV„ eX«R 
RVk f ij^m his- Llf^o 

5 D N A*#^T'fig5^^-^^!' ^-^ S.tK x /n y ■9- -/r 

©5^S^m$ ti^cifflBS^-f y-b-^'Xtt-f y-t- b n-c^H 
b h HIS^ 3 — K"r S D N A^# — ©^^^'^^ ^ — J^^A l^v 
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XHliiVfligl. RCKS^fiJ^t bHg(V^^«. 

abSt h I L-6R tm^t ^vimnib'!) > **li#i<i: LT. 

Si^n- K-rs DN AXttS^fiJct hL||i^3-K"r«DN 

- K-rS DNA«^^ ^H^*3-Kt-S DN AXttS^^ 

^tc. 0 L t>: V CDR^n-K^SDNAttS 

mWt^ h L^V^J^^^a- K-rs D N ARCKSfllfiR t V Lm 
$3 - F-r S D N AOf^lgOfcfeKlWffl'efeS* 
HJ0 H 11 Vfli^ CDR^^-F-rSD N A ttSm^ t h H 
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^ m 

^ ^^^go^H^&^^ijg^^ © t jS: tr'* ^ 

t h I L - 6 Rdfi't ^-r^ y {7 o — i- JUm^CDnl^ 
K-rSDNA*efe(Z)^tcLT^n-y-ftL:fc, 

1 . N AffltiSg 

^N'f7*'; K-'^AUKl 2-2 0*^^®^RNA^. Ch 

irgwin^^ Biochemistry, 1 8 . 5 2 9 
4 ( 1 9 7 9 ) J; *> iaS$tLTt^5:S-ft«:«EoTliiSL./Co 

"r«:^3^. 2. 1 X 1 0 " ffiO/N-f y F — V A U K 1 2 - 
2 O0iaiBS^2 0inl©4M^T^-:?y^:i-5^T:^— h 
(Fulka) tfJT^^Ki^^i^-^-'fX'^-frfco 

tiCn^Beckman SW40n^;^— t|3T!3 1. 0 0 

Orpm t;:T2 0*c-2?2 4i^Kit/C^*lfrsc:ic:J:*}RNA 
*tfeig$-frfco R N AtfeiS%^ 8 0 %x ^ y J; «} gfe?^ 
-g-LTlmM EDTAS.l>*0. 5% SDS^^WTS 
lOmM Tris-HCl (pB7. 5) 1 5 0 p. 1 ^ ti^i^M C 
^O'Z-^tHZTrotenase (Boehringer) 
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R N AttS^Jgj^ 1 bM E D T A^#W1-510biM Tris- 
HCl (pH 7. 5 ) 2 0 0 ff I Vl^ULito 
2 . c D N A0-^^ 

J.W. Larrick^v Biotechnology, 
X. 934 (1989)K:J; IB® $ nx S iS"^ K: ft o T 
— c D N A ^-^figf S /c«)..H3l2©i:-5i2:LTtiSgL/c 
^RNA(D!^5 /J g ^40nM K C 1 , GrnH M g C 1 » . 10 
vtYii/ 'i'ir 7.1^ ^ V — 0. 5nM dATP. 0. 5raM d 
GTP. 0. BmM dCTP. 0. 5bM dTTP. 35// 
M oligo dTT'^'fT— (Amersham), 4 
8a.j^y h©RAV-2 iSlc^PS (RAV-2:Rous 

associated virus2;Amersham) 
25:iciyh©kh J}&^ y *-5? ^ ^T--fe'EII]W ( A m 
e r s h a m ) ^"i-WT S 50 oM Tris-HCl (pH 
8. 3 ) 1 0 it/ I d ©SJBM'&Jfel^ 

3 7"c«cT6 Ot^®'fy + i'<-^L^LT^>:®**y->f^ — 

(PGR) i£o/cK)i::a:gf{$ffl Lfco 

Ji 

Tliermal Cycler Model PHC-2 
(Techne)<&ffllr^TPCR^^^fofc. 

( 1 ) V ^ X L II V jjj ^ J - K -r ^ afe^ ® ii»§ 

p c Rat::<Sffl-r'5 7*7 -< ie?!)#-^ : 1 ~ 1 1 
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M KVCMouse Kappa Variable) 

A %irh ) (S. T. Jonesfe>^Biotechnol 
ogy._9_. 88. 1991). MWM^^ 1 2 (Z^ir 
MKCCMouse Kappa Constant)^^ 

(S. T. Jones€>N Biotechnology, JL. 
88. 1991)-ca&-3fc« 

^•r. 1 OmM Tris-HCl (pH8. 3), 5 0 oM 
KCl 0. InM dATP. 0. ImM dGTP, 0. 1 
nM dCTP. 0. InM dTTP. 1. 5bM MgCla, 
2. S^Lj^yhODNAsKU.'f^ — -fe-AmpliTaq (P 
erkin Elmer Cetus), 0. 2 5 fi U 0 
^-?*L©M K V r 7 3 uMOUKCr^ -i -^—JSLZf^ 
-^m c D N A'^^©RlSS-&«5 1 U 1 *#^-r5 P C 
?K 1 0 0 1 * 9 4 -c ©iOlJi^a^Klt 1 . b^f^^L-Z^iZ 
9 AX^-Z l-^m. 5 0 -CCT 1 iS-SRCJ^T 2 -CCT 1 ^3-^. 

2'CCTl 0 y4^^--<-hL- 

( 2 ) ^ HII VSffM^ J K-r a c D N AOitHH 
PCR©/i:«)<Z)7*7'f -^-i L-Cie^J#-^ : 1 3 - 2 2 
^•TMHV (Mouse Heavy Variable) 
^^^^_1^10 (S. T. Jonest>>Biotec 
hnology.J.. 88. 1991). R.CFie^lJ#-i- : 
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23 t3^t*MHC (Mouse Heavy Consta 
nt)7*-7-f*5'— (S. T. Jones^^ Biotech 
nology.J., 88, 1991) Lfz^ 1512 3 . 

(1) K:*?l^TLISV®Sit&^^©^i^^iK:-:>^,^T^SsL/c^D 

HfIIB®cfc r> ^LXP CR^JCcke) mi^Lfz D N A»f)T-* Q 
lAGEN P C R^WL^mU^ y }• (QIAGEN In 
c. U S ) *ffiV^T«SSL. LT 1 0 mM M g C 1 z RO^ 
1 5 ObM N a C 1 ^^-Wr S 1 0 0 bM Tris-HCl 
(pH 7 . 6 ) 4»T* 1 0 3.::. y h ©MBSS^S Sal! (GIB 
CO B R L) ^fflV^T 3 7 'C KIT 3 l^ram-ffcL'/Co C: 0?g 

N A^x^ y -;Ptti?K:^ 0jRL/co dna^i^JIs 

$1 0 V h ©^JHEIP^X m aI(New Englan 
d Bio labs) K:<fc*j37*Cf3T2 l^ratg-fb L . * L 
T^f S D N AK^^-*. ffiill!*iT*'o-X (FMC B i o. 
Products, 3|^H)*ffl^^5T*' o 

4 5 0 bpg©D NA8lf>t^#W-r-ST*'a-x)t^^*) 
LT 6 5 -C tCT 5 Lfe. ^LTCltLilHlS 

®©2nM E D T AiRCF 2 0 0 nM N a C 1 ^ -f -5 2 0 
mN Tris-HCl (pH7. 5) ^M^fCo 3©M^J5^ 
7 a. y — ^ a n * n ck *) ttJB ^LTDNAUr 

M-^Xr^'y -;i/Z>t:^tCck*9 0JRL'^ -^rL-T 1 mM EDTA^ 
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^Wr« 10 oM Tris-HCl(pH7.5) IzmMOfZc 
D N A»f)tx S.CF"=!^'>:^H||nJgg^i^$a- K 

-£•©3' -J^S^CXma I ^^^^ ^ S . 

- K-rS ^tfe^*#^^?BKS S a l I - X m a I D N A»f>^^ 
|?jO. 3 A g €x 7*7 ^ K P U C 1 9 $ S a 1 I X jn 
a I T'M-fb^S CI itCcfc «5MSSl-/c p U C 1 9 ^ ^ 0 . 
Itfgix 50 mM Tris-HCl (pH7. 4), 10 oM 
MgCli. 10nM5^5^d-X^-(h— ^l'. iBMX-c^l'^i^ 
InM ATP. 0. \ V % /vi\<DtH/M.^7 J^-f ^^^^ 
Of2^«:^yhT4DNA';*' — -fe'CNew England 

B i 0 1 a b s ) *#=t-r 5RJ«5ii-&!|r«-e. 16-ctrT 

1 6 l^r^iSJ5S$-lira*§L/i. 

iJjK:. 7 /a 1 ®±teil)^?i^!^^:^8iffiD H 5 orOn >'k.• 
•ry^aellS200//lK:^^K.. LT C:©^BS^*-hT 3 0 

4 2 -c 1 ^a-ra^ LTifcK;3^.i:-e 1 ^'mmwi^fz.. 

JJClr^-eSOOAlOSOC ^flfe (Molecular CI 
oning:A Laboratory Manual, S 
ambrook^^ Cold Spring Harbor 
Laboratory Press. 1989)^Jn]^. 
3 7 -C CT 1 BtrHl'f + * ^- b 2XYT*^^ife 
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(Molecular Cloning:A Labora 
tory Manual, Sambrooki^v Cold 
Spring Harbor Laboratory Pr 
ess, 1 9 8 9 ) ±(ZZ0±^m'&-^^. Sl'CiZX—^ 

zomwf&mi^i. 5 0 g /Bii©r y f >> y y*#wr 

§ 2 X Y T^ift 5 Blifi-? 3 7 -C K:T-^m# ^LTZO 
^^^i)^ (h ^ r JU:^ f) m (M 0 1 e c u 1 a T Cloni 
ng:A Laboratory Manual, Samb 
rook Cold Spring Harbor La 
boratory Press, 1989)K:fie-3T7*7X 

Z -b LXU k> Hft^ /N-f^'y K — ^AUKl 2-2 OH* 

•r^r^X^ K^P 1 2-k2i#^L/Co 

±ffi©^i;:^&{cfi&-3T. /N-fyy k-vauki2- 

•rsr^JJ^^ K^Sa 1 I-Xma I D N Am)ii)^ ^i'Pm. 
Ls -eLTp l 2-h2<i:#:SLfc. 

PMl. A U K 6 4 - 7 S-O^A U K 1 4 6 - 1 5 «w iiffi LT 
-fV K - -7 P M 1 * © J& y /N* M L H V ^ u - K 



if M «c 
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•r 5aHE^^#^"r5 7*7 X $ FpPM-k3 ; 

^\-( y'V K - •=r P M 1 H II V flJt ^ 3 - K -r S itfe 

^^^=ir:r -5 7* 7X$KpPM-hl; 

K--eAUK6 4- 765le0*5'>'N*ML0V 

yx'f 7*'; K~vAUK 6 4-7 A3*E0 H 0 V a - F 

•r-S jtiK^^&#W:r-S 7*7 X$Kp64-h2; 

^N-f?'*; K--rAUKl 4 6-1 5**©;^'">"'N'^LgiV 
MM^n- K-r5jte^^#=&:rS7-vX $ K p 1 4 6 - k 
3 ; RO^ 

^^^yij K~-rAUKl 4 6-1 5 6^ © H SI V n 
~ F-r Sitfe^^-^W-r S 7*7 :^ $FP146-hl. 

;5:^^. ±my'^y^ ^ F^#Wr N a t i o 

nal Collections of Industri 
al and Marine Bacteria Limi 
t e d 7'^^-^X V^mi^m-^^^'Z^ 19 9 1^2^11 
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^ 8 























P 1 2 
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4 0 3 6 7 


P 1 2 
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M B 
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P P M 
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2 6 


N C 
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M B 
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P P M 
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1 




2 7 


N C 
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M B 


4 0 3' 6 2 


P 6 4 
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2 8 


N C 
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M B 


4 0 3 6 8 


P 6 4 
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2 9 


N C 
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M B 


4 0 3 6 4 


P 1 4 
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3 0 


N C 
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M B 


4 0 3 8 9 


P 1 4 


6 




h 


1 


3 1 


N C 


I 


M B 


4 0 3 6 5 



Sequenase'''Version2. 04-yf(U. S. 
Biochemical Corp.?itB)<&Ml'^T^^L 

2N N a O H CcJ; ^tt iB?JI^^ffi7*7 ^- i T i 
-S-LT+y h ^#CDi2i:^p{3fie^T" S - d A T P 
Cck ^9 Si3lL5to i5^e^:. ^SI^tlfcDNA^x 8 Mm#^# 

JU^ 1 0 % ^ y -Ji^&ZJ^ 1 O^ft^irJ^^^SSL. Ig^L. 
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2 4-31 IZ^-r. 

mmm a . c d r 
mm^ m-Bmm^^mmm (cdr) 

Ti^l'"' (Rabat, B.A. t> > TSequences of Proteins of Irani 



unological 


Interest j US Dept. 


Health and 


Human Servic 


es. 1983) 


o 






b b I L 






or ^ y seae^css 


. * LT K a 


bat ^COm 




I L-6RK:M^'5"^'??^^>^^° 




^VvlMO C D R 9 C^t-$n < 

^ 9 






: CDR(l) 


CDR(2) 
(T ^ / ^# 


CDR (3) 


Pl2-k2 


24 24-38 


54-60 


93-101 


Pl2-h2 


25 31-35 


50-66 


99-105 


pPM-K3 


26 24-34 


50-56 


89-97 


pPM-hl 


27 31 -36 


51-66 


99-108 


p64-k4 


28 24-38 


54-60 


93-101 


p64-h2 


29 31-35 


50-66 


99-109 


pl46 -k3 


30 24-34 


50-56 


89-97 


Pl46 -hi 


31 31-35 


50-66 


99-106 
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PCR«iK:ci;*}i5'a-yjH$ti/cAUKl 2-2 Ojli^*:© 
;c L0[S.a« H iii O V 3 -K^5cDNA*^^ + ^ 

®/H®«3-K:rSD N A^f^lS L:feo A U K 1 2 

-2O0VfIJgl$3-K"r5cDNA^. b^'»^'^ f^**^ 
^-f^PX (HCMV) CDX y>'N y -9- — RO^rn ^ — ^ — 

■r S ) 1 . HJS^ 8 ) ^'T' t h CM^^ □ - K-r -5 D N 

Ac^Bcais-r s ifej&ctt. A u K 1 2 - 2 0 j?L#i® V $5 

iS* 3 - K:r s c D N Affi^j(D 5 ' -^aURiy^s' - 

y _ ^- _ 12 ji) o j§ ji, ^ a - K -r S D N A k: ^ 7- y i?* X L > 
^^a^lSaiROfctoHilZ'^® DN Aie^iJ (K 0 z a k. M., 
J . M 0 1 . Biol. 1 9 6 :947-950. 1987) 

«>©H i n d III gpe^?^^-r s yc«>t::. LII VM^^:^7- 
=7 A -7- (ie^ij#-^ : 3 2 ) . Ro^Htii v fiii?^:^r-7 

- (ge?IJ#-i- : 3 3 ) P C R - 7- 7 -7-. 

t± . J fliii O ^ 3 - K -r S D N A {3 y y X L . 
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26© B a m H I 5 cfc 3 K:> L ^ V MJ^mi:?r 7* v 

P C R SJiiJi«:i^§x P C R^BS^J^H i n d III R 
CFB a mH I Cck^M^bLx t h a: 0[X «: r - 1 Hi C fl^ D 
N A$#Wt-S H C M V-<^' ^— lii? n — y{bL> 

^ytC: i^ii^l-fco #^tL5^^'<j5'i5'-*H CM V- 1 
2k-gkS.0fHCMV-l 2 h-gr 1 ilS^fSo 

H CM V^^'^c^ ^-©^it^M 1 Kl^^-r. r7:^$KH 
C M V - Vl- H C « ^lr>T. Vl L 

m^viM=i-h'mM'^h^zti)^-n^^o d © c (r-* T . 

AUKl 2-20ArLttVMJ^^#A'rSC:<i:t3ct;0HCM 
V-12k-gk ^mtco 7*7^^ KHCMV-Vh - HC 
r lK:;fe<r>T. V„ ^Stte#©v<;::^Ht^V^^a- 
^-CfeS C So 3©^K:*>H^T«: AUKl 2-2 0 

© HllVfI^^#ALTH CMV-12h-grl 
COS 0ltg-g ©— (trans ient)^^ 
+ /7AUKI 2-2 0 !n:#^© COS 0BSTffi — iiS^^ 
^JLS/cfe. ^ga^^-^^ C o smMt::*?^^^^^ L 

/b. Gene Pulsar ^Wi ( B i o R a d ) ^ffl Ir^ S 
SM^dFLS (el ectroporat i on) C«fc«9DN 
A^ C 0 S^B§K:SAL'^Co COSSBIS^IXI 
0 ' ffl/mlK:^ -5 ck^tilphosphate-buffer 
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ed saline (PBS) (ZBML^ ZOmm^Mm 0 . 
8ralJ3DNA (#r7X$ KCoirM O^g) ^M^fCo 1. 
900 **;i'b (V). 25v-fi5'a7T7yK (jwF) ©m 
m ^ fi T /N* X ^ X „ 

yLfcSHBg*. 1 0 %©'b :>ll&iSJlil^*#Wr5 DMEM^ 
Jft(GIBCO) 8mlK:SDK.fco 72 l^K© -f y + * 

^ L fc o 

P^jfe^aagfe (EL I SA) ^tiLfe©gg 
h^y;^7i^ h$n:feCO S8BBg©^#±?&$ E L I S 

IgG (Whole molecule) (Sigma) C 
ckOn-hLjt. 7'nyi7Lfc^> C O S iSiBg*- ^ ©^SJi 

h I g G ( r Sigma)^lrax.fc. -fy+rL-< 

m'^l^f^o mW^t LT*t|gt hi gG (Sigma) 
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(EL I S A ) 

hvy^^^A^' h$tL:fcCOSaiKA>^© ^ifi ^ E L I S 

L/Cc 1% B S A-t?:f n -y iJr Lfc^. nri§14IE^;it h I 
L-6R (SR3 44) ^jDxfc, 

dffll^m^ia 2 fr^Lfc. vin:#A U K 1 2 - 2 0 ^ 

3 _ F-r s jHe-?© c o s ifflBa^© h^y:^y:ci'>a 

nmvfz, c:©cosaeijs©^#±?&'9'>'7-^i'tt. I L-6 

khIL-6R^:IL-6 © ife-^ ^ BB ^ -T ^ :^ © til ^ 
h C O S8lll^*^?)©^S-t*»<&?fl!l^ 

L'r^fft*K:#4E-r-Sin:#:j&^N I L - 6 R i I L - 6 <»: ©^ 
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nJ^gtiSaSI thlL-6R (SR344)^ijn;i/Co 

4 0 5 nniCT^^L/Cc «|gv<; X AU K 1 2 - 2 

«i^fSS"r S C O SaBl®*>fe»Oitij!i*|^tt^^t LT^t^/c. 
C ©i^**® StZ^l^it. + ^in;!*: A U K 1 2 - 2 0 

-b?ttt. S.l>' 2 #1 CilFlr^-y- yr^l^ai^-C I L - 6 R 

t I L-60iS-^^llSLfc. "r:5::b-&. lI3K:«-e^-r$D 
< . -9- 7' ;m ]^ 4 0 bnm^^i^ 

^iSSL%W.i)'>mtu. -9- y 7*;n*i® I L - 6 R i I L - 

<DW%iSL0m¥f-m^^^mm.it (o) caij-ik-r s c i*^ 

UliM 6 . ^ g - y c D N A g)^31g)iiill ( 2 ) (4^.^ 
+ > 7 P M - 1 in:#^*^3i-r S -^iJ' - 
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cDNA:i'D — yp PM-k3S.Cfp PM-h l^PCRffi 

K:«fc?)^5^Ls -e H CM v^^-<^ ^— 

k-s (iB^j#-^ : 3 8 ) s.cKH^ vfiJK® fc«)0^:^rr^ 

>f -7- p m h - s (aeM#-^ : 4 0 ) *x U -i5^-i5^J©M 
?JJ^3 — Ft*SDNAK:/N'f7'yiS'*'<x*Lja':?Ko z a kn 
y-fe y -^-xge^JS-O^* H i n d III MRS^S^=t-r S ck -5 k:^ 
H-Lfc* Lii V^iK©/c2&OB«r:^7*^ V- p m k - a (iC 
^J#-t : 3 6 ) ROf HSi V®i^©fc»0«(r^rr^ - P m 

h - a (ie^#-i- : 3 9 ) J mmo^Wt^^- K-r S D 

B a m H I ^jmSPS^ 5 ck ^ C^it Lfc. 

^^:^^-® k L^K:*?lr^T«:. -iiiS 1 0 7 © y e^' 
*LTV^S*<. X P M - 1 « L@^t;:;^5^r^T^±^Jl[S i 0 7 
r 7.^<'7=^ y-ntb^. + ^ ^ p m - i Jn:#©{n;lSiS-^?Siit^ 
M-r 5 c: ©^'fb©^^^^st'r 5 I3:&r 7 p m 

k - b : 3 7) 1 0 7 *<T;^/<7*^' 

i/yiZ^^^^lZ^%\Lfz, P C RSJSStC^^v PGR 
^^Jfe^^lS Hindlll &.C|fBamHI-e?gitiU. 
l^TpUClS-^j^iS'— (Yani she-Perron^^ 
Gene (1985) 33 : 103-109) C-tJ-^i^a- 
^V-trVtz, D N Aie5!l^3£©^. Hindlll-BamH 
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HCMV-Vh - HCrlt^^n-yjfcLTHCMV-PM 
h-grl^^#. -5- Ll^ V^J^Coi^TttH C M V - Vl 
-HC«K:i?D~y^bLTHCMV-PMka-gkS.CKH 
CMV-PMkb-gk^^/c. 

+ ^ ^ PM - 1 !H;«i©-jiit^3K^ffi^-rsfc». 131316 
m^i' ^ -^C_0_SMV&lZ:jS\,^-ZUmi^tz^ HCMV-pm 
h-grli. HCMV-pmka-gkXttHCMV-p 
mk b - g k (Dl^-fnt^t^^ Gene Pu 1 s a r^fi 
(B i oRa d) ^ffll^TXUrJ' ^d*'p — i/g ytl«k«)_C_ 
.0_saaKt;:|5ll%J^!afeifeL/Co DNA (7*7X$ K^*) 1 0 
tt g) PBStfilXl 0' Sill/iiil® 0 . 8 Bl©T >; 3 
— hCjDx.. 1, 9 0 0 V, 2 5 A F ©^ftCTv'N'^l/X 
;i;feo SacT 1 0^53-^0 0^89®©^. xt-i? ha*-^- 

•>Ji&3lJfiL^M^#Wt- SDulbecco' s 
Modified Eagle Medium(DMEM) 
( G I B C O ) CJn^/c, 7 2 l^S© -f y + 3. 3 y © 

^ ^ 7 P M - 1 j7L#©^^^(>'^tJf 

3 BPBl©-iMi4^3^©^. .C_O_Siai8S36-t»0^ife^^a6. 
LT + ^ 7 P M - 1 in;#;t3-:)t%-r^SIL/c. ^Kfe^^rE 
L I S AtCcl; #J LTs h 7 y ;^ 7 * h $ JC_0_S M 
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I g G (^#:^^. S i gma) K:<k*)3-hL]te, 7*ny 
#y^0^. C O S MBg;t>> g> g>» ^^•T'^i^^^i^^^ 

T # <^ i jfro ;i . ■< y ^ a.^- a yRZJ^mi^o^. 7 

ju^ y *X7 airJ^--fe-i^'^i'+*ln:- h I g G ( r M#M6!>. 
S i gma) ^SniL/£, yBLCK^^©^. 

fchi gG (S i gma) ^SD;i/Co 

+ y ^ P M - 1 gt#^^3 - K-rSite^^ffi^-T'S '<i? ^ 

+^ 7 p M- 1 - K-r siie^^ffl^-rs 

-<:i?^ — Ccfc*} h^tt C O S SB B§ fe> © H 

ti-^ife^ t h I L - 6 R KSi^-^-rst^J^t^-^t^T^i^L/t, 
SllI^©iS'^©M^©^c86. 7*l--h^. thIL-6RH 
M'rS^#:'2?25<S MT 1 8 "7^ T^q^y ^ n - :h ^l' (#% 
^1) rny + y^©^. nf^ttt h I . 

L-6R (SR344) ^m:^fz. m^Otzm. ^yy'JU^ 
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g G ( r ; S i g m a ) ^^JJDLfc, y 4^ ^ 

3 i^O^. SS^IfjhL. '?:LT 4 0 5 nm-c? ® IR^^^ JBI^ 

M - 1 a S4 ) K-r SitiS^Ki.fc S b ^ 

v?ij^4j©iiB 1 0 7 t^Hirie® ck ^ s m® r ^ y m^it=& 
^^ -rn 0 -y- y r ;n> X ^ yrjvo^mni^ijm^T ^ i l- 

6 R {;:jt*-r s^ir^ife^^^Lfco -r*:*?^. -f^^^H/c + pt 
V P M - 1 SL#^tt^|g6^-r-2fe *3 . ^ LT'€-®tiT;lltr J; < i^-^ 
f-SC:i*^T§5o ft ^«^35: C ci: ^Sgfi^4- ^ 7PM- 
1 !n;{*:®aEBJ a. lELi^v'^xPM - 1 VvlMH)-^ D - y-fb 

LTae?!lg^S$*l/cC: i:©fi§^©IIMT-&S. L g{ V 

^ji4»©fig 1 0 7ct^-r*i©y5y^«#:r54^^ ^iit* 

hfjLM I L - 6 R k: J; < 1^-^ "7 P M - 1 fa*® L 

3S < . -e L T c 0 iS s {3 s T X X 7 y R o^* y iy y(D\,^ 

®LjiV0igj©C:©{iig«:7X/N*7 4-'y^^-r-50T'. + ^ 

7 P M - 1 Ja^is^ffl ^> S ^ 0^©-r-^-C ©iFfgtt. ■r<;:?.P 
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M- 1 !n:#:K:Eaj$ns-&n<i:^t:J/<-i'*3 y a ^fflV^T^f 

J;*)#S® P M- 1 i>i#:^^^t3^m^S/ca6K:. d h f 
ritfe^*#^r^5Sf:te55:H C M V fH^-^ if ^ -^I^SS L /Co 
+ ^ 7 P M - 1 gi#:©«k *)^l^^m^'<^I'«iiS56^S3^-*«>® 
H — SFil*^ ^ — H C M V - Vh - H C r I 

LT. 3 0-^^ ^ — *<XfiS® *> S (crippled) 
SV4 07*n^ — r^ — xi'/xyU- — Ccfc*? ^^^tl-S d h f 
rjt{E^^#W-rs C-rs d iT'feo/c, S V 4 0 X >- 

y p S V 2 - d h f r ^ — ( S . Subr 

amanife».Mol. Cell. Biol, (1981) 
1 : 854-864) A^^Bt^L. 'eL'rSV407*o^- 
rJ' -CIck -^T^^$*t« n e 0 jtfe^®f^*J C r^RS®«>S J 
SV4 0ra^-iS'-K:J; d h f r itfe^^H 

CMV-v„ -HCr. k:#AU^Co c:®ifL^^HC 

jjV-Vh - HCti - dhf r'^iJ'^— tC-rt/j^PM- 

CHO dhfr (-)aHlfiS(G. Vrlaube>. Pr 
oc. Natl. Acad. Sci. USA(1980) 7 
7 :4216-4220)^2 MW. ©7* 5X5 KDNA-f^S 
i3^4^^7PM-la Lm^m'^'T ^fzibOB. CUV -Wl 
- H C K ^ — (HCMV-PMka-gk) 5.0^+^ 7 
PM-1 Hg[*flSt-S H C M V - V„ - H C r . 
-dh f r 9 — (DHFR-AE-PMh-g r 1 ;^ 
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sifi^i! 1 0 ) {Cck nmmm^mLtz, dna i^r^:^^ r 

{Z'Z>^ 1 O/zg/ml) *PBS4ilXl 0' mW^nKD 0 . 
B mior ^) n — V iZMi^fZo 1 9 0 0VomE2 5 u F (DM 

0^10% F C S A 1 p h a Minimal 

Essential Medium^%(<v-MEM) 10 

^> K^^^t-fr -r 1 0 % F C S RO^ 5 0 0 ;£/ B /ml © G 
4 18 ( G I B C O ) ^#Wr 5 a-MEMK:^;iT. dh 

m^^tifzif o--y^mi^'z:m&'fmm=&n'ofc. 2x1 o-» 

^m-r^mmjft c p m 1 k 3 - 7 ) ^MfXL/c 

bvy:!?.7i^ h $ n:fe_c_o_s*fflBS«3#t^TX«^^'5: c 
I L-6R-.0t-:t^y^bI L-6 ® J^-^ *h ^ S *^ 
/c, 7*u v ^ y iJ''©^. "I^ftem^ t h I L - 6 R ( S R 

3 4 4 ) ^»n;ifc, ^^©^. c_os_mmi>- ii> <D -*)■ yy^u^ 
©PiUfiLx « L/T kr:t ^ y|b I L-6 x 
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•r. 

mmmi . g^BSt f p m- i fir^of^M 
p c Ri;: cfcsige^c D Rg^«l?t*M^t^fc. z0:^mitPC 

RMM^^^ (Kamman^. Nucl. Acid. Re 
s. 17:5404. 1989) iZM < . 

C D R^m<Dfctb<DM^^tifc^ FFR^3-K-rSDN 

h VSii^ a — F-r S D N A ^MfflS ^ — KlS^ o — 
y ^^S/ifrSj&^fe ofeo 7*7:^$ K a I 7S 1 IRCJ^FIO 

(DDN Aii^fi^nnmm^ hB 1 . 3 © Lstsiuf h^^3 

— KLT#«3. t hRE I;6^^®FR^n — K-r-SDNAS. 
OtNEW:t>^e>®FR$3 — h'-TSD N A ^ tl-? n^W^T « 

umm.^ h D 1 . 3 o Lg[ vfij^^3 - K-rs D N Aie^j^ 

5^ 500 bp©Nco I-BamHl ®r^t* a 1 y s 
1 l*^&^«5^^^L-. -^LTHindlll BrOfBamHIT^ 
^^tDtpBRS 2 7K:-9-7'^n — ^y^L-TT*-?::^^ KV 
l-lys-pBR327^#fco C:©Vl-lys-pB 
R327 *^fe?©HindIII -BamHI WfW=&^ Hind 
III&CFBamHIJCJ;?) KM^tLfc p U C 1 9 tiff A l-T 
rvy^^KVl-l ys-pUC19^^/c, 
Hm^l^FDl. 3 ©HgiVflJ^^n- K-rS D NAie^lJ 
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^^"Wt^m 700 bp©NcoI-BamHI 8lr>t$ F 1 0 
3(r&^*)ajL. -^LTH i ndlll -Nc o IT^'T':^'— ^ 
ffll^TpBR3 2 7CDHindIII - BamHIgUiitCif?* 
^ n-^y'/ Vh-lys-pBR327^^#/Co^^^3. 
COr^:^^ K*^t>H i ndlll -BamH I Wi)! 0 iH 
*LTH i n dlll &C5B amH I tZ tifz p 

UCl 9K:-9-7*^a-c:.y^L-rVh-l ys-pUC19 

?5:*?>r7X$Kalysll S.Of||^^ t h D 1 . 3 © 
vlMF R ^ =1 - FfSDNABB^Uttt bM^bCAMP 
ATH-lHj/i#:(Nature 332:323-327 
( 1 9 8 8))©-€-ni^l^ 3b -So If M i T ft ffi L x 7' 

7 X § K F 1 0 4'os«BSt h D 1 . 3 (DKmymm^n- 

K:r«DNAie^tt. V. Verhoey^xScienc 
6237:1534-1536 (1988) CDFig. 2Jr 

US tt. S^^t h PM - 1 ® HII VflJ^OH-^N'- 3 

JSlZJ^P CRKB=S:m^fl^lZ^t. ^^Tv^-^-A (APC 
R 1 ; iB^S-t : 4 1 ) RCffJ^^-T*^ -f^-E (APCR4 : 
Se?!l#-^ : 4 2 ) d <D-<^ ^-±<D D N A le ?IJ {3 7* 

UiS^'-YXf-Sc APCRlS.(>*APCR4ttpUCl 

rJ' — 0 «) tc: # CriS it $ tl /c . ^ ^ ys- — -9- ^ix M 1 3 IE ?!j 7* 

c D R 1 ^my^mm^zr^ ^ -t-b ( p h v - i ; le^u 



wo 92/19759 ^ PCr/JP92/00544 



68 

H-. : 4 3 ) , C D R 2 ^*ir 7 -f-^-C (phv-2 ;!£ 
^IJ#-^ :44)>S.?^CDR3 ^ffir 7 -f^-D (phv- 
3 ; i2^a#-^ : 4 5) tt4 0--6 0bp©S$^WL. "T^X 
P M - 1 ©HStV^Jig© CDR^3-K-r5DNAS.D^^C 
D - |r-f 5 D N A^fi^tr^MD N A*© t h F R^3 

- F:r'5 D N AiB^J*-&^5o © P C R SJS ^ "t: ml 

^ -7-^ AP CR AJSL^^^Ifr 7 ^ -^-D^^l^^it. 
^;XPM-1©CDR Sie^U^n- K-rSDNA^#Wr5 

H— p c R^m^^WSSb. LT^— P c Rs:0K:*?V'»r 

tLTi^fflLfc. MmK:LT> ■rt;:^PM- 1 ©CDR 2& 
0fCDR3*3-K-r5 DN A*-i'=r-r5ll:::P c R^m^^ 

m.T!^i;C^tJ 1 © 3 ffl-r-^T© C D R*3- KTSD 

NA^^wrsi^HP cR^^!fef^^ti-r*te>:©p cRgit 

©r^-f^-irl-T^fflLfc, h P M - 1 

H^Vfligl^n- Kt-SDNA^Wr-SllEHP C R^g^ig?!^ 
H i n dlll RCFB a mH I ticfc^jtiifcL-. -^^'^ 
$ hiz^mir^fz}bizp UCl QKl-^-y^D-^yiJ^L/c, 
B^fiict h P M - 1 gift^H^ VfSi^^n - D N A© 

■f^igo/cfei;: 3 aii®^M^^7*-7 -f ^- p h V - 1 . Ph 

V - 2 RD^* P h V - 3 L^Co C tL ^) 8 Mm#^#W 

-r § 1 2 %*• y T iJ' U Jl'T ^ Ky;i/_h-?!«M ^M^^ 
^^^^-phv-lli. -^^^XPM - lfii:^*^©C D R 1 © 
^ffl©/c26©*35: ^-rt h F R 1 *©aM 2 7 3 0 K:*? 
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^ommofztbKLBLi^r^tift. * 1 0 0 itr 1 © P C RRiBiJ 
ttlft^fi^C 10 mM Tris-HCl (pH8. 3), 50 
nH KCl. 1. 5nM MgClz, 2 5 0 u M dNTP, 
5 0 ng©IISD N A ( V h - 1 y s - p U C 1 9 ) . 2. 5 
u®AmpliTaq(Perkin Elmer Get 
u s ) ^ S.CK7*7 — -^^^t L/C. 1 u M-r -:>(!> p h V - 
3 7*7 V-RCK A PCR4r7'f-5'-^#-tr||— ©PGR 
SJSS^Iflr^x 9 4'CK:T1. 5 tS-ralOSlOO^eo^x 9 4 
-CfZX 1 3 7 -C JUT 1 7 2 'C C T 1 :a'^© 3 

7 2 "C {3T 1 0 ^FHl©fil^i*SS:jS*if o /c. 5 2 3 bp© P 

•?-LT?jjc^-©p G RSjSK:*?tt«r 7 ^ -^^^ t. u-zmm 

m — o PGR SliKti ^^t^Ti^ 1 // g OWSI^ n/cH— P c 
R^^2g3Riyf2 5pmol e ©^Mgl§fe7* ^'f*:?— P hv- 
2 $r 9 -5'- i LTffiffl Lfc. P C R^^z^ttH — © P G R 
RiBK:-:>t'*Tie®L/c© ipl l5T?$>-,yS:. ^^k: LT. 
0 P G R SJS*^ e»©6 6 5 bp ©PGR Sl1$L^^T 7 'f — P 
h V - 1 iitcm = © P G RSJ5S{3^n^T^$ffl ^LTH 
H©PCRS03O^^07 3 1 hp<D? CR^Wi.m^y' "7 -7 — 
A P G R 1 iSJCllH© P G RSJSt;:*?^^T{gffl L 3to HEH 
© P G RR^S*^^© 1 . 1 7 2kb0 P G R^fiJcigj^^Sg L. 
H i ndlll ROfBamH L T JJ: C S fi5c k 
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h PM - 1 fii#=H^ V^j^^^WrSifeSl? 0 QbpG)»f)t*P 
UCl 9-<^^ — (Z'^y'^r3'^:z.y^Lft^ @2^J^3£ l^fc 4 

-(H®i7a-y©i*i2 <@*<jel.v^t $ / m^n^^^t- K-rs D 

N Aie^J*=^bT^«) . -e-LTpUC-RVh-PMl 

^^v— phv-m4 (Va 1-7 l->Arg-7 1) (# 
•f-«:Kabat^CJ;S;^4#M) (ie?8#-^ : 4 6 ) & 
QtA P C R 4 SSMD N A LT©pUC-RVh-PM 
1 a i^KlH— P C RRjfeC^lr'^Ti^M ClOHlPC 
RRl^^^e.® P C R^^i^^^ML. « LTT*^ 'f -^-A P 

c R 1 p c RS{SK:*?tt§ B5:^r7 v~ ^ 

^ffi L/Co UllP C RSiS*^t>® P C R*BK!fe^ 1 . 6%i& 
l^^!AT*'^-X^r;^*ffl^r^•r^SgL. H i n dlll RtfB a 
mH I C J; «3m^fcLx ^LTpUCl SCTiJ-riJ'n--^' 
iJ^LTpUC-RVh-PMl h^^fzo M^Vl LT. 
g|^7*5'f'7— p hv-nm (As p-l->G 1 n-1) 
mm^^ : 4 7 ) S-O^lfMP UC-RVh-PMl b^ffi 
^^^y<_i;g>' Fcj $3 — K:r-5DNA (pUC-RVh 
- PM 1 c ) I^^^fir 7 -^-phv-me (1 1 

e-48-Met-48) (iE58#-f- : 4 8 ) RO^^Sp U 
C-RVh-PMl b$ffllr^T/\'-5/*3y Tdj ^n-Kf 
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5DNA (pUC-RVh-PMld) ^m^^r ^ 
-f-^ — phv-nm&OfUMpUC-RVh-PMl c^ffl 
1,%T/N'— i/ay Tej ^rJ — K-TSDNA (pUC-RVh 

- p M 1 e ) -e Lx^mm^-Tv -< ^~ p h v - m l 

(Thr-28-^Ser-28x S.C5Phe-29-*I 1 e 
-2 9) (ie^J#-t : 4 9 ) Sa'^Mp U C - R V h - P M 
1 b^fflt^T/N'-v^ay Tfj ^a-K-rSDNA (pUC 

-RVh-PMi f) mm^amv^m^^''- >a y 

mi tt. mmm^ h p m - i mi^Lmyvimom-'^^-i^ 
RcK p c Rm.^=S:m^mKi^-r. wmm^ h p m - i in:**: l 

IK v^JSloil — /N'-c^g y^=i-r-r^D N A©f^SS®fc26. 
C D R 1 ^ffir? -f ^ - p k V - 1 (ie^J## : 5 0 ) . C 

D R 2 ^ffir 7'f-7-pkv-2 (ie^!l#-l- : 5 1 ) S-O^' c 

D R 3 ^mr^ ^v-pkv-s (se^ijs-^ : 5 2 ) ^-^s^ 

* LT 8 MmS^#=tt--5 1 2 y 7 »; JU7 5 
^I'i-eiSlSbfe. I&ia© J; "3 (3 L-r P C RSfiJ^if fc. B 

— PCRSl&Jfettl A/ M-fo© p k V - 3 r ^ 'f V— RCh* A 
P C R 4 7*7 >f -^-^^WLfCo P C RS:iS*^«>© 3 5 
0 bp© P C RAfe^Jgj^ 1 . 5 %i&m.^.r n - Y )U ^ m 
XmmL. ^ LTlg- P C R^J55t3:*>Mt-S mlZ^r 7*7 -f "7 - t 
L.T<£fflL./wo mnP C RS:JS*^^©P C R^g5t«g3^«|gL.. 
BamHI&OfHindlll T^g^fcL. ^LTCDRS*^^ 
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m^titzD N A^^^^r-rs 500 bpgirJt* d n ae^j^^e© 

KM^^-r 7*7 ^ KD N A^M^L. ^LTi^CDP CR 
SJSir;fetj-5^i@D N A i LT^M L/C, HHPCRSJiSiX 
^(r'»T2 5pmo 1 e O^M^IlT'^ -f-7-pkv-2S.0f 
A P C R 4 ^fi^ffl L^t. m=P C RKiSA-^© P C R&m«3 
^f»i?L> -e LTr^ v-p k V - 1 i^CHEH P C RS 

C RSJ5S*-t>® P C R^^!g5$ A PCRirv-f^-i^C 

HSP CR5]!S*-€>0 9 7 2bp0P C R ^gctJ ^ v 
BamHiROfHindlll C^k^MYkL. ^ LT D N AWS, 
^J^SOfcJ^C P U C 1 9 ^-9-^ tJ^ n-^ y ^Lfco CDR 
2 flMtz:*? lr^TPt3li*F*'fMi^$ tL. $^il2I5I©PCR SJSS 
3!><d2'^-??ib HAP C RKBRV^m-tP C R^^c^^3*^^^ 
Tx p U C 1 9 '<i5' ^ — K:^ n— ^ y ^$^lfcll£P C RS 

mi)-^<DP cR^]&^=S:mmDNA^Lxmmi^fzo hap 

c R KiS {c^^r^'r7*7-^•=^'-^±p kv-2S.?3fAPCR 4-e 

$>r,fCo HAP C RS)^*-^© P C R^^ife^i^lg 
TAP CR 1 7* -7-^ V — iitC|g-bP CRSlSi3;fe^^t-57*7 
-7- i: LTitffl L/Co H-bP C RSliS:{>-^>©P C Ritlgife 
^«SS BamHlS-CJ^Hindlll ilck'jM^bL. 
T 5 0 0 bp D N A ^DN Amm^^COtzSbllp U C 1 
9 51 -9- 7* ^ n — - ^' L o L }fc 5 ffl 0 ^ n — y 0 

]fy2m<D^^-y »^jE l d n a le^ ^ w t o c: o ^ 



if ^ 4' « s& 



wo 92/19759 



PCr/JP92/00544 



73 

D- y$ p u c - R V 1 - p M 1 a iiSJ-r-So doie^j^ie 

: 5 5 iZ^-to 

nmmi^ hPM-1 Lmvmm<Dm<D^'<-i^ a y^n- 
1 (@e?ij#-t : 5 3 ) Lfcc F c RKmit:^n^izm 

ifi®ji*}T'$>o}fco P c RSJ5&K:*?ir^T. 

-fv-pkv-ml (Phe-7 1-»Tyr-7 1)S.tFA 
P C R 4 r 7 v-^^SD NAiLT^P UC-RV 1 - 
PM 1 a t^izmm L/Co H-P C RS)lS:6-^CD P C R^^ 
^^mUL. A P C R 1 7*7 ^ v-i Jtj3|g- P C R 

sistr s 7* V ^ -7- i Lxmm Lfz, m— pgr 

& © P C R ^^^^mM BamHIRO^Hindlll C 

^f!)m4tv. ^UTD N Amn^m(Dfzibvi p u c i 9 k: -9- 

y^a — ^yWfz^ C:®^n — y*pUC-RVl-PM 
1 b i:^^ Lfz, 

^-tir^fei&'cDb h-g-^ h^;^P^-f;i/>MiISfl (HCMV) 7 " 
P^--^-^>ti<.^^-<^^-@^^l[ (HI) 

+ ^ 7 P M - 1 in;#:£D V^i^^ a -K-rSDNA»rM- 

S.0f4^^7PM-l in:#i© Htl V^J^^n - K-r S D N Agff 

H#:*f|^-r ^ J; -9 ics^it^ti/c H C M V^^--<i? - (lU 

HCMV-Vl - KC«S.a^HCMV-V„ 
-HCr IC^-r^AL/c. ISHCMV^^-^^^-^itlS. 
®/i3f>0|^$i«:|Bltttx Maeda^>. Human Ant 
ibodies and Hybridomas (199]: 
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2: 124-134;C. A. Kettleborough 
fe,. Protein Engeneering (1991) 
4:773-783 Kl^^^ ^ -5 , ^-^^P SV 

2neo (P. J. Southern et al..J.M 
ol.Appl. Genet. (1982) 1:327-3 

4 1 ) iizmm^m^. yLmxttumo 

i5l.^;K2)fe^® fctotr b b-y-'f Y / :^u^ 4 (HCM 
V ) 7*0 * — ^ — yy\y»J-— (M. Boshart^>, 
Cell (1985) 41:521-530) ^^W^T 

Lfl^^"^^' ^-ttt^ ^ « C^Jgj (T. H. Rabbit 
ts?,. Carr. TOP. Microbiol. Immu 
nol. (1984) 114:166-171)^3- 

- 1 CHi^ (N. Takahashit*. Cell (198 
2) 29 : 6 71-679) *3-K^S^ryi.DNA^^ 

m-t^o Cin^0HCMVfiim'<i?^-»^t^'^*«'^- 
TS* ©BilLSffllKrJ' remits -lift ( t r a n s i e 

n t ) ^^S:af^^«:§SI^®fc«>c«&ffl-rsc:i*^T'#5c 

XT 



>7^-lar(HEF-la) t, « M S ® © 1 

c:;f^tt^5<i:^<ir®a^ISt'fl^i$ns. b h e f - i Q^7• 
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— 9 — xy^Ny-y- — ®-enK:ik-«-ri^ioo(gi?fes (D. 

W. Kim^. Gene (1990) 91 :217-223 ; 
RCJfT. Uetsukife>. J. Biol. Chem. (1 
989) 264:5791-5798)o 2. 5kbCDHEF 

- 1 arrn^E-iS^ x V y iJ- - ffJ^ tt , ^itfE^® 5 ' 

1 . 5 kb© D N A. H— i J? V y tfJtD 3 3 
bp. H — -f y hny4j©9 4 3 bpv RCKHzix^'vyo^in 
©SP^0 1 D bp*^€,J^^S. C:©^2. 5kb©HindIII - 
EcoRl»rjt^7'7X5KpEF32 1- CAT(D. W. 
Kimt,. Gene (1990) 91:217-223;S. 
CKT. Uetsukit). J. Biol. Chem. (19 
89) 264 :5791-5798)*^€>«J«9a3U. ^LT 
pdKCR'<^'^ — (M. Tsuchiyae>, Embo 
J. (1987) 6:611-616). K. O' Kara 
Proc. Natl. Acad. Sci. USA Vo 
1. 78, No. 3. 1527-1531, (1981). 
(R. Fukunaga^). Proc. Natl. Acad. 
Sci. USA Val. 81, 5 086-5090 
( 1 9 8 4))C^n-.:iy^LT> S V 4 0 MiS 7* n ^ - ^ 

X y /\ y iJ- — *##-r -S|5j 3 0 0 bp© H i n d III -E 

c oR lBr>^-^g#m^TpTEF-l$#fCo 

P T E F - 1 ^ E c 0 R I T' ?i ^l: L . K 1 e n o w V ^ 
^ — -k'T^-f-'l'— -f yL. -^rLTH i n dlll 'J y* — iljl 
igL/Co i^Ct::. ©^gt$$^/i P T E F - 1 '^i? - D N A 
t'-h^l . 6kb©HindIII-SmaI Srfr*^ *) L 
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HCMV-1 2h-gr l^EcoRIKlJ;^ ^^mitL^ 

^mm-r^zttc^io. uss^s c^ir^-ritSL^fcH cm v 

-1 2 h-g r K HCMV-1 2 h-g r 1 

( A E 2 ) ^f^iSbfco 

7*77.$KHCMV-12h-grl (AE2)*Eco 
R I -^^i-fbLx K 1 e n 0 w*' »; / ^— -fe*"??"? ^ ^ 

LTH i n d III Tm^fc t h r - 1 C^^^n - F 

-r 5 D N AiejIJ^^^^-S^ 7 kb©®fM-«> HEF-lar 
y/N y^^-;^^:^^^!!^© 1 . 6kb Hi 
n d III - S m a I SfltCiti^ l^T HEF-12h-grl 
CI®-<:J':5^-4i®HEF-lafmJE~i5'-'X>' 

y 5 ' -mM^^i'^ 3 8 ObpCDDNA^^ 

p T E F - 1 ^(D^ntM — '^^b -^fz^ Hindlll - 
B a mH I M)^ tLT^^T^ C: ©HllV^^tt. ^<DBm 

sm^k hHiiv^M*^ - K-rsDNA^^^r-rsH i 

n dlll - B amH I DN A»f)t^P UC-RVh-PMl 
a. p U C - R V h - P M 1 b , p U C - R V h - P M 1 c . 
P U C - R V h - P M 1 d . p U C - R V h - P M 1 e 
pUC-RVh-PMl f iUmm 7) *^€>^*5aiL. -g-L 
■r H&iB®7*^ KHEF - 1 2 h-g r 1©H i n dill 
- B a m H I SPIitKl^AI^T. ^ ti^ nftm^ ^ ^ - ^ 
-PMla. RVh-PMlb, RVh-PMlc, RVh 
-PMld. R V h - P M 1 e > S.?>'R V h - P M 1 f 
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tc. ^ — ^ y h - F U 1 a , RVh-PMlb. R 

Vh-PMl c, RVh-PMl e> ROfRVh-PMl 

aiiCh'KiHEF-PMh-g r itt. t h P M 

- 1 fii#:H^ VfIJ|i/>f-->' 3 y r a J . Tbj. Tcj. 
Tdj. r e J SlO? r f J , P M- 1 m#iH|| 

V®^$3 - K-r 5 D N A^^-r So 

L jif|^'<^ ^-H EF-12k-gk fc*. 

HEF-1 a-ro^^ff xy/N y •9--$IM-*#Wr -SI?? 

3. 0 kb© P V u I - H i n d III ©rit^ H E F - 1 2 h - 
g r 1 ^>«JOajL. LTHilM 5 H C M 

V - Lm^^^^ ^-HCMV - 1 2 k-g k*^«,©*?j7. 
7kb©PvuI-HindIII »ffr trSiS LT HEF-1 2 
k-gk^#fc. H tii§i|3g-<^ jS^ - H E F - 1 2 h - g r 1 

Hindlll - B a m H I »f <t L T #i£ 
•rSHEF - 1 2 k-g k4i0LllVMj^^3-K^-SDN 

<I:*<T-§§o 7'7:^^KHEF-PMh-gr Itt. 

HEF-1 2h-gr 1 (MB) <DE F 1 a-r a ^ —m 
i^(PvuI-HindIII m)^ ) K:J:OHCMV-pmh 
-gTl©HCHV 7*a q& — ( P v u I - H i n d 

mm^^ h Lmv mm=^ =i - k-ts d n A^^wt- h i 

ndlll - BamHIDNABr>T-*pUC-RVl-PMl 
aS.Z>*pUC-RVl-PMlb ( HJfeM 7 ) ^ ^ m L . 
-eL'rHEF-12k-gkOHindIII - BamHISB 
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SKl^AL. ^n'^n^^^^ ^ -RY 1 - P U 1 aRZJ^R 
V 1 - P M 1 b ^mtco ^m^^ ^'-R V 1 - P M 1 a S-llK 
RVl-PMl MO^C H EF-PMk - b k It^tL^tl 
mmm^^ h v^JK r a j J^O^ rbj . Mzfi:.'7t>:^PM 
-1 L0( V^J^^n - K-r 5 D NA^^-r 5. 5S:*% 7*7 
>!.$KHEF-PMk - gktt. HEF-12k-gk (0 
9 ) 0 E F 1 a 7" n —mM (Pvul-Hindlll 

»f)T-) Cck *) H C M V - p m k a - g k © H C M V rn 
(Pvul-Hindlll Bf)i) 

^ ^ T ^-.fr f a6 0 . ^ Bfe s V T 0 7* p ^ ~ - - X 
1 1 ) . 

s V 4 0 t?rsii7*p -*^&x ^'^N y9--ie^!i^i^*'r 

Sfc2e>x7*7:J^.$KpSV2-dhfr (S. Subram 
anife»xMol. Cell. Biol. (1981) 1: 
8 5 4 - 8 6 4 ) ( AT C C 3 3 6 9 4 ) ^ S p h I RtK P 
vuII-efiibL. Kl enow.-py/7-'fe*T?7-f^->f>' 
L.. LTgBil*§L'T pSV2-dhfr-AE*^;^c 
(M10)« H CM Vrn^-iJ'— > H V flJgt^ 3 — 
S D N AS.Of fc h r - 1 Cfli^^n - K-r « D N A^#=6-"r 
S*5j3. 7kb©EcoRI Ifrfr*. E c 0 R I Ccfc 
jfSi3:cl:«)HCMV-PMh-g r 1 ^*^^«)aj^:fc. COBr 
jt^. EcoRI-M^bpSV2-dhfr-AEt33ii^l^ 
TDHFR-AE-PMh-gr l^lifc:. 
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HEF - 1 arn^E-^ xyyNy-9--$ffll>SHIS^ 

^ -iZLm^^-zmiSKD-^^ -^wrnLtc (mi 

mCDZ t) o HCMV-l 2 h-g r 1 tZ^^T 3 . 7 
kb© E c 0 R I Br^t^N E c 0 R I -m^fc P S V 2 - d h f 
r - A E tmi&LXD HFR-AE-1 2 h-g r 
DHFE-AE-12h-gr l4»Oclhf r iB^tll^ < B 
amHISPiii^. BamHI KI cfc S gP^MIfc v K 1 enow 

fCo d h f r c D N A ^^Wr S 4 kb© P V u I - B a 
m H I m)T-'& ZOmW^tLtz DHFR-AE-12h-gr 
1 *^fe>«J*) aj ^ LTHJIi^ 1 2 K:*^lr^Tf^S$Lfc R V h 
-PMl f-4*^^©J?j3kbOPvu I-BamH iSf^tK: 
3i*§bT D HFR-AE-RVh-PMl f^^^to 

_hia®6[S$nfc7*^X$ K «*^5B©®«fiJc t h PM- 

S^j^t h PM - 1 Jjtfr® LIKROf H®*^«r S^H E 
F - 1 a ^ -$.C_0S_^1ISJ3^Nf?^!SI£M ( c o - t r 
ans f e c t) L/Co m^MM t L T ^ j' v F M - 1 mi¥ 
(D LmJkZJ^Um'^^m-r ?>^E EF - l a^:!' ^ - O S 

BSA-^O^iS^SIfe. ^LTELISACcI;*) (1) _htt«f 
K:#?9E-r a t h I g Gtn;«:©aK:'Pt>T s S.Cf ( 2 ) IL- 

6 R i3i^-&:r « •€•© I g G ©tl:^«:'p(r>T^«f L 
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sm^t h PM - 1 fii#L®[*%s-r« 2a0©'<i5'i5'- 

(RVl-PMl aXttRVl-PMl b) ROf*^ 

^ PM- im^am^mm-r^^^ (HCMv-PMh 
mmmi^ h p m - i mi^LmYmm<D 2 aso/^-e^* 3 

^m^n-^tzo mm^^tc^ + / 7 P M - 1 !n;#:LfiS:J>*H 
St^fl^t* ^ ~ (H CM V - PMk a - g kRCf H 

CM.V-PMh-gr 1) MltJ^®etfeL':feo jfeftSJ 

M^c-:>^,^T®«!I^K:*^^^T. S^^t h P M - 1 Ini^i^Lll 
© /N — 3 y Taj + y ^ P M - 1 !ft ft: L II i Isfl? T' ife S 
di^^L/c. S^fiSt h P M- 1 LIS 

©yN'-5^3 yrbjB:thiL-6 R'^©i^-^tg^ll®WK: 
«#L^35:*-o;fc. c:*L?)©igm3(r^?»^ F R 3 * ©i£g 7 1 © 
^^^/l^T^^i' ( C AM P.A H T H - 1 H © fc«)K:^^tl|f$ 
tLfz^ h R E I *{C#i£-r§ ) *-^^o e^^' (Xm^ VRB 
I RO^-r ^ P M- 1 ifEftJ^iw^S-r-S ) -.©^^Ltt^fge^ 

mmWi^ F PM - 1 !n:#:Hgi v^J^©a-«? ©^N'-e/ 3 

wm-r^dLommfzisir^-z. wmm^ f p m - i iaft^Liii v 

timO'^^-'^ a y Taj ^ S 41 ffi o 
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©l':?(RVh-PMla. RVh-PMlb, RVh-P 
Mlc, RVh-PMld, RVh-PMleX«RVh- 

p M 1 f ) Rrfmrnik t h p m - i m^?- l ii©/x'- g y 

r a J *^^:r S ^iP 9 — (RVl-PMl a) liC ^ *3jC_0 
sarBS*^#?^®lctfe-r5c:«i:t;:«k*)> W^^^t h PM - l 

7 PM- 1 JjL^sLlgRCIfHgi^^^-rS^-^i? (H 
EF-PMk-gk&OfHEF-PMh-grl) VL^^H 
^>PIB^0«l£^{^/Co *»IS©_C_OS.i^BgJt'^*ffilr^^c^ii 

- iJ' - 36^ ir t:L7^VL^ifi\t^ t h I L-6R^Oig'^iJ: 
Olr>T®8ia^K:*?^^T. h P M - 1 taft^L j@|©/^'- 

^>-^ y Taj ROfflSlBJtt h P M - 1 tll**^H|g® /N'- a 1/ 
Tfj + ^7PM-1 !n:#:Ltl'RCKHIii<i:PI^-??&^fCo 

c: ©^iiT-'-iS' ;t + ^ 7 P M - UJi(^S.. 

a-H^^h h PM - 1 C O S i^BaJiV»:6> g> ie^-g- LT 

yo y A^ffltr^T^SgL/c. "T JS . jC_0_S_iai 8S ^> 
©^ife^lOOkd*yh;i- ^IS^JSiS^S ( A m i c 0 n ) 

(AffiGel Protein A MAPSII+yh. 
B i 0 R a d ) ^ffit^TflML^Co ^^"Ttll^*. ?tSI$n/c 

rnT^-f yAT^'a — MM /i o d © * 7 i» ^. 1 

5 y K*- tt ©^-^m^^-r-gfett^ LT iJ^K: 5 -.v 
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1/ -Iz y h l^ — — (Centr icon 10, Ami co 

drJ^ 7PM- Ifitfr. RXfnmWi^ h LiiV^^©^N'-'>- 
Tbj. Tcj. Tdj. r e J Xtt f J 

figt h PM - 1 fit ft: ©^iS$nfc•^^yr 8f*?f-:>/i. 

L © Taj yx - 3 y + H M © r f J yN'- 3 y ?g ^> 

K:Sa©S^sSt t h p M - 1 fit#:-r-afe o y-co c:©^©«. + 

^ 7 P M- 1 St#:<i:^«K: t b I L - 6 R fC^-^-r S (01 

bIL-6*<khIL-6 RK:3^'&t-S©*EW-r5 (0 1 

4 ) o 

- 1 VSfM©^^iE 

nmWL^ h PM - lfiL#^Lig&a^H^©VM:^ (@5?IJ#^ : 

5 4&a« 5 5 ) © y -:^^-ge?fl*3- K-r s d n Aie^iirt © 

>- h n y^&.^-r-S^S:*)^ V a- K-rs c D NA^ 

C^©^^'^i5' iS^-RVI-PMlaRO^RVh-PMl 
C 0 s agflaKlllltj^gfe^L^Co 4 8 B#M^. N A^IS- 

gL(Chirgwint)^ Biochemistry (1 
979) 18 : 5294-5299). Xfiiftc V 

WMC!> P CRj?— Ojr.y^COlr-'T^SLfc.k-^K: LT— 
c D N A^m©^ca)M 5 g ©^R N A*ffl<r^:fco 3 9^© 
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PCRT-^-f-^-^SiH-L. ^ LX^WLLfc. LEV-PI 
(@2^J#-t : 6 0 ) RO^ H E V - P 1 ( iB?!l#-t : 5 8 ) 
tt;?.7-^ 7. V -r-mmRV^B a mH I ^i>A*#WL. L 

H E V - P 2 (i2^J#-t : 5 9 ) l±H i n d III ^Q.JkV^ 
AT GBBi&3 KyolfFOKo z a k3i/-fe X ^ :^ iB^J $ 

tT<$fflL:fc. 1 0 0 ;/ 1 -f-^© P C RSEtitt 2 0 BiM T 
ris-HCl (pHB. 8). 10 nM KCl, IOibM 
(NH4)2S04, 2mM MgSO«. 0. 1 % Tri 
ton X-100, 0. litfg©BSA. 250/iM d 
NTP, 2. 5u©Vent DNA*'y^7---fe'(Bio. 
Labs, U. K. )x 50 %© — * c D N A-^figSlE^M 

0 opmo 1 e"r-^©Hii:^r7-f -^-Riyf^i^rr ? ^ 

•v-<&#^L/Co ^PCR^^-7'tt5 0 A 1 ©IKtAT-M^^. 
*LT94*Ct3Tl. 5 ^5-rHl®«%D®^14©^. 9 4 t3 T 
1 la-l^N 5 0 -C CT 1 ^raROf 7 2 -C K:T 1 ^S^TbI® ^i' 
SiS* 3 O0?flr^x •S-txTlJiK:? 2*ct::Ti 0 ^Pal-f * 
L0[ Vf|i^^#Wr S 4 0 8 bp® P C R^fi!c2^ 
S.D^*HllV$IM^^#-rS 4 4 4bp®PC R^figsfel^. 2 . 

0 % ® ^ * T n - X y ;P ^ffl^^TftlSL. ^LTBamH 

1 fi.CK H i n d III tC^i; ^9 ti^b ^LTpUClQ-^^^ 
— ^n^tlp UC-RV 1 - PM 1 
a-3RtKpUC-RVh-PMl f-3^f#/i« 
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nmm^ h PM - l f>i#:L^S.CFHlS® V®J^©D n Aie 
^^-r^ C ^ 3fe : 5 4 5 5^ 

ffl$*L«:ir^ (mRNA®i5jl 0%) H||V0j^rt0CtL 
fe>©gJSH:ig^S-edgffl$n5 (mRNAOj^jS 0%) • c: 
©^S3S::^r5-f 5/y^3&^SfllB5;t h PM - 1 fitfr©(gi-'< 

m-r^tct(>. X 7-7 -f X - K P C R JStr ^5 

L/Co HII V0J|{t3O(r^T. ^:*r7*7 v~NEW-SP 1 
(ie?IJ#-t : 6 1 ) ROfSSlS-r 7 v-N E W- S P 2 (IS 
5II#-^6 2 ) ^^m.l^it. ZOr^ ^ -e-ttD N ASe^jT G 
G GTG A G A<& D N AiS^njT G G GTT C G G C 
m^^o P C R5ife©^#t* c D N AOiJ' n-^ X^COlr^ 
rmBVtzM^ -^h-o fci)K liMD N A tt 5 0 ng© p U C - 
RVh-PMl f-3T-^^}. ^ LXr ^ -r-ltH E Y - 
P2iNEW-SP2x XttHEF-P 1 iNEW-SP 1 

2 <i© P C RR0*^€>® P C R^fig!fe« 2 %fill*T*'n 
-X^r/U^ffll^TWiSL. ^LTF C R Bl^SiSt- T ^ 
fflL/Co 0. 5 jtf g ©m— P C R^Sic!gD^#W-r S 9 8 // 1 
©PGR 5:x^yh©Vent DNA**y^7 

-•fe*^ 9 4 'C KST 2 5 0 -C T 2 ^3-^S:?yf 7 2 -C t3T 

5d3'®-f>'+i-^— hl^- -eLTifeCl OOpmo 1 eT-^ 
©HEV-P ir^-f-^— S.O^HEV-P 27*7-f*5' — ^Sn 
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^fco pcR^a-7'*3 0//i (Dmm-^m.^^. lt 9 4 

5 ^ -( ^ fUO P C RlZiy^if. ■^LTi>CK:7 2'CK:T10^3-FHl 

LT. S^figt b p M - 1 mi¥Lm'Vpim^(D:^-r 
7 ^ X - K:>--0M^ P C R 7*7 "7- R E I - S P 1 (K 
^J#-^ : 6 3 ) ISlZJ^RE 1 - S P 2 (iB?!l#-^ : 6 4) 
ir^Tlfe^Lfc. gir^ -< ^-ttD N Aie??8 C A G GTA 
A G G*D N AE^IJ C A G GAA AGGJi^^SoMP 
CR^^igj. -r ?5:^?-B L II V fIJ^K:-:?lr^T© 4 0 SbpCDDN 
A»f>i-S.O^ H IK V MJ^COlr^T CD 4 4 4 bp © D N A |lr ^ 2 . 
0 %ffig!l;^T**n-;^y;i'^ffl(.^T»SgL> H i n dlll S. 
C5BamHIK:<k*) ti-fbL. ^ L T @5^J^£ © «> P U C 1 
9{;:-y-7*^n— — >'^LTpUC-RVl-PMl a-4&: 
CKpUC-RVh-RMl f-4<&^/c, 

RVh-PMlf©HindIII - BamHlUfJt^. p 
UC-RVh-PMlf-4©HindIII - BamHlpf 
^ci:a§^;iSC:<tK:ct;*}. RVh-PMlf-4^#/Co 
H^^t h PM - 1 !a#iLSi V^i^©'f >'hn>'*<B^^$tL 

fcA-v^g y r a J ©ie^j^ae^j#-t 5 7 c;::^l. nm^^ 

h P M - 1 tn:#iH0 VfIJ^©>f :/ h n y*<KJ*$n/c/N'-i^* 
3 y r f J ©@g^!l*ig^J#-^ 5 6 C^l". 

mmm i 3 . bHAUKi2-2o tji&. l 11 VMM 

nmnSl. thAUK12-20 L H V a - K S 
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D N A cDi^is^xs^M 1 6 c^-r, iss^jss t vmi^L 

IIV^J^^3- K-rSitiE^tt. ^jmP^H i n dlll RCJ^* 
B a mH I gPiii^ffiV^T p U C 1 9 i7 - iClE^iA ^ 
lr-»5, 8 ffl© P C R7*7 ■5'— ( A — H ) i&Sp® l^^ H 1 ® 
PCRCcfc?). V^^$3 - K-r SjHk^^ 4 -:>©$I^t3^ 

7*7 >f •=''-AS.CKHtt. p UC 1 9-<iJ':5' 

li. -en^tL^ffi^-S C D RMii®iie?S2^!l^=t^5 4 0 
~ 6 0 bp© 7*7 'f -7--?? 35 5, FRO^'Gli. 

-eiL-rnr^-f -^-B. cs.ofD©5' isi i 5 - 2 o bp© d 
N AE^jifafflft^^-^o 4ffl©iiiPCRtt. ^tL-rnr 

7^^-A.»:E. B^F. CiG. RCK D i H * M V> S , P 
CR^B5St»A-EttFR 1$3-KL. B - F tt C D R 1 ^: 
FR2^3-K-rS„ A-E8IfM-©3' ffiH i B - F SrM" © 5 ' 
fflSttl 5-2 0 bp®ffiMft^^'^©'^- Ztihm¥t=S: 
jgig^S c i*<«r^<i:S:s. Pi^t;:. B-F8lr>t«. CDR 
2 RCJf F R 3 C - GBf)%-i *>*iaft^^'^«. ^ 

LT. C-G8If)ta:^5»K:x C D R 3 i F R 4 K:rs 

z0m2 <D? cRiz^-o-zmmi^-r: < ?,o zo i^trnhntz 

^ 2 © P C R^^igjtt. 3 -:>©g^ffi[$tL;fe C D R^WLx H 
i n d III B a mH I ©m^fc^x pUC19-<i?^-t;: 
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$ LTS^^k b PM - 1 m^h 





K 


pUCl 9CI#A$tLTV^'5 7*^7>$ KpUC 


- R V 1 - 


P 


M 1 a - 4 Jr^fco 
















A. BBVERSB 83 E. 1220-Llb 


66 




B. 1220-Ll 65 F. 1220-L2b 


68 




C. 1220-L2 67 G. 1220-L3b 


70 




D. 1220-L3 69 H. UNIVERSAL 


82 




c D R^mm<Dm:^r ^ ^^-1220-L 


1 . 12 2 


0 


- L 2 RCJf 1 2 2 0 - L 3 BMU 


m^^tj 1 


2 







1 0 0 ;!/ 1 P C R SiStJtt 2 0 bM Tris-HC 

1 (pH8. 8), lOmM KCi. 1 0 mM (NH4)2S04. 
2mM MgS04. 0. \% Triton X-100. 

0. ljtrg©BSA, 250Am dNTP. 5u©Ven 
t DNA**';/^ — -fe'CBioLabs. U. K. ), 5 
0ng©pUC-RVl-PMla-4 DNA. -€-LT^l 

oopmo 1 es©H0:^s.a^^:5-r7'f-^~^#WL/c„ # 

PCR^i-7*«5 0 l OtCvfiTMl.^. -^LTS 4-CiIT 

1. 5 ^KoaiD©^!*®^. 9 4 'C iCT 1 la-rai. SO-Cir 
T 1 *FHlS.a^' 7 2 'C JCT 1 ^IS©SSS^ 3 0 -9- -f ;b?Tt^. 

-?L-r?*:K:7 2'C{iti o^FbI-t :^+i'^~hL/^o 

ff ^ ^ m 
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252 bp(A-E). 96bp(B-F). 130bp(C- 
G ) 1 2 3 bp ( D - H ) P C R ^^J^^ 2 . 0%O 

{S®!^7 n — ^?.(FMC. Bio. Products, U 

sA) ^'/u^^m^^-cmmvfco -rs:*?^. #DNA»f)t*# 

-^Utb^ ^L'ZZntm^m0 2mYl E D T AR.Of 2 0 0 mM 
N a C 1 ^#=&-r « 2 0 oM Tris-HCl (pH7. 5) 

^M^tco zcDU^^^y ^ - u u ju J. (z i!) 

^LTlmM E D T A^'i-^r-rS 1 OmM Tris-HCl 
(pH7. 5 ) Ctt^Lv -eUTP CRSIIgRfiiKl^^lr^T^ffl 

ifcC 0. 2 g 1 © P C R^^!feS.tF 5 y f 

©Vent D N A** U ^ ^--fe'^^W-r 5 9 8 jtf 1 © P C 
RSISJS^ 9 4 -CtCT 2:S'rHT> 5 0 -C 2 rja-fHlRO^ 7 2 -C 
KIT 5 ^^r^-^ A h 3lMS:]S^^f -5^ LTife 

C.^lOOpmo 1 e©A (REVERSE) (U 
NIVERSAL) 7*7^ — J£ Jn ;i T K iS iS 1 0 0 1 
<i: Lfc^v C: tl^ 50/^1 ©|£?ftT*-fetV ^L-Z9 A tZ 
XI ^fH^ 5 0 -CtZX 1 ^mikZ^l 2'CiZX 1 ^m(DW.B^ 

3 0 /i/fi-if^v -eLtifeie:? 2*ck:ti o ^Tal-f y =^ a. 

V'5:^^y^D-:h jvm^ AUK12-2 0©Lm©CD 
R*>'^ffi$*l/cLlIVfI^*3- Kt-SDNA$#-WrS 5 
5 8bp©l|2 P CR©^figJfe^2. 0 %ffiill^T:»'n-xy 
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JU^m^^xmmL. -^LTBamH IRO^H i n dlll iZ ^ 
OM-ffc^s puc 1 9'^^^-t3-9-:/^D-^yi;^L. igS 
K^J^5I^ pUC-RVl -1220a$^/c, 

2 - 2 0 !>ifr Lfp[ V^S^^Wr S H i n d III -BamH 
I D N A8lflt<&-biB'7*^ X ^KpUC-RVl -1220a 
*^e>^«3mL. L||^^'<i5'i5'-H E F - 1 2 « - g a: ©H 
indlll - BamHI SBSir Jf A W^Ji t h A U K 1 
2-20 !n:#: L @[ V fli^/N -- a :^ a ©H^--^ ^ — -& 
R Vi - 1 2 2 0 a 
Hifegi 1 4 . g^^b h AUK 1 2-2 Qtii:fltLiI©%% 

COSjaBBat'© — iil^ (t rans i ent) 

fchAUK12-20 !n;#^ L ||*^3^f S iJ' - 
RVi -1 220aS.O^+>7l2-20 H II^^^-T 
S-<^^-x HEF-12h-grl i.mmm 5 ) Kick 0 C 
O S|lHBS*MltJ^!S^m:rs C iKiJ;*). S«mt fAUK 
12-20 in:* L ll>'N'- i^' 3 y r a J ©^fiB^^r r> fc, "T 55: 
:b-^> COSiSm^lXlO'' ffl/mltrS S «fc r> IZ v \i o s 
phate-buffered saline (PBS) '.3 

mmiy. zomm^mwLo . 8ini43DNA c^r-^:^^ kji 

-:>t'»T10jE/g)^Jn^:fe<,Gene Pulsar 
(BioRad)$ffllr'»l, 9 0 0 **/Uh(V). 25-5''f 
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^ 7 7 y V i fJ F ) 0M%^i C T -'N* /I/ X ^ ^ /i • 

yLtcmm^^ 1 0 5/j&iajfiiYf ( r - ^ ° 7* y >'^#) 

-5 D M E (GIBCO) BOnilKlSn^fCo 7 

X»- 2 0 X iZ'ZMnfSfS'mLfZo 

mm^.^m^m (el i sa) g^^b h^jit^o^a 

h^i'X^j.^ h $ C O saBBS©^#JbM^ E L I S 

IgG (Whole molecule) (Sigma) K: 
j^^a-hLfCo 7*nyi?Lfc:^. C 0 S Ifflia*^ t> ©^S-h 

^7 y ^■-^■t'-m^^^m-^ h 1 e G ( r S i 

g m a ) ^m^fz^ ^ 3 yRO^^^^^v 

Ifjfc L-E- LT 4 0 5 nraC*? ltS»S^3fc]g^a!l^ U^tV 
TitiSli FIgG(Sigma)^Mlr^fe. 

(EL I S A ) 

V y V7.y Y^^ftCO S SB BS ® Ji fi ^ E L I S 
AC J; ?)M3£LT. ^jg^tifc b vm^^^i^^W. I L - 6 R 
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•C3-bU/Co 1% B S AT7*a y J? Life^. nJJgf^H^ 
h I L-6R(SR3 4 4) T - h IZM:^ fz o 

- t h I g x;i/{clin;ifc. 'f v + * ^- a V'RO^^ 

c (Di^m^m 1 7 {r^-Tc nmm thAUKi2-2ojn; 

*L 2^ a y r a J <*: + 7 1 2 - 2 0 gt*HSI©ffl*. 

^•fr«r<kst h«ijtjis». +^ 7 1 2 - 2 om^tmmic\:- 
h I L - 6 R KiM-r i^- y r;^©f&«^s 

&#fi^K: 4 0 5 nBK:*?it siS^fe^A^i^-flib- -y- y7*;p*K: i 

L - 6 R {3*ft- SJn;#^*<#^ tLTlr^ S C <!:*^?tlS$ tlfc. ^ 
fc. i ©*imtt. khAUK12-20 mi¥ L II 0 

- *>• a y Taj / 7AUK12-20 Sifr Lgi <i: Pl^i;: 

mmm i 5 . b.f-9-7*^;i^-ri (hsgi) jy-fey^- 

Xig^O^ffit^^feg^figb h 1 2 - 2 0 ^l»Ha'3ife^©^g5 
HSig^J 1 3 T:^ Lfc:j^&(!:l5)fl|tl LT. A U K 1 2 - 2 0 
tjui^nmy vMMco C D R ^ i:- h-9-7'^-'v-ri ony-fey-9- 
Xie^J^ F R t LTWrSSi^fiKt h Vh a 4 2 5 .( K e t 
tleborough^> Protein Enginee 
ring,J_. 773-783. 1 9 9 1 ) ^ffi L . S 
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wmm^ h Vm a 4 2 5 (±12:5:1^4^^ F i g 3 ) 

— K-rSHindlll - BamHI D N Ag)f>^-^7'^ X $ 
KHCMV-RVH.-4 2 5-rl:6>5>«J*)ajL. pUCl 
9 ^ — © H i n d III - B a m H I SJS C "9- ^ ^ n — ^ 
y^Lx pUC-RVh - 4 2 5 a$#:fco dtl^H^D N 
AtL.TSfflL:fc, P C RCfflV^S 8 ffl3©7*7 -7- ( A 1 
-HI) ^-^^ Lyio r7-f^-1220-Hltt. CDR 
1 ©^ffiS.CKT hr-28*^^Ser-28 ©^M^^^'T 

-s^tcx-r-fyi.. r^-fv-i 2 2 o-HSttCDRS© 

^ffiRQf S er-9 4*^&Arg-9 4 --©EIM^^SI^S 

^Kif^-r-f y Lfco r 7 >f ■7- 1 2 2 0 - H 1 , 1220- 

H 2 1220-H3a:. -g-^i-?*! 8 MmS^^tr 1 2 % 



Al. REVERSE 83 El. 1220-Hlb 73 

Bl. 1220-Hl 72 Fl. 1220-H2b 75 

CI. 1220-H2 74 Gl. 1220-H3b 77 

Dl. 1220-H3 76 HI. UNIVERSAL 82 

PGR ©^^tt. iiSD NA<i:LTpUC-RVH-42 
5a^f£fflL. Hl^ C D R^ffiMT-^ ^ -7- i LT_bie© 4> 

AltEl. BliFl. CltGl. RZfD 1 i H 1 0 7* 
7 v-M^Ml'''Tll 1 P C RRiS*^f Ir^x ^n-^H 18 6 
bp(Al-El). 75bp(Bl-Fl). 173 bp (CI 
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- G 1 ) 1 0 5 bp ( D 1 - H 1 ) <D^m 1 p c R^m,m 
c RMi^K^^^^^tmM Lfz, mwmi 3 IZX^Ltz^n 

iCfiev^. #0. 2 g ©±iBS 1 P C R&BS^!fe|^ffl(r>TS 2 
PGR (PC Rili^RiS* -^tr )*^f^r^. v<;:^AUK12 
-20 in:*© Hg[ VflMC D R i)<1^m^tifz t h H®[ V^i® 
^#W-r S 4 9 5 bp© P C R^^!^$^. :m*2. 0 %iS 
ii*T;<>'n->^y;i/^ffll,^T»liL^Cc -^LTBamH IS. 
CKH i ndlll m;^mib^> % htitzB a mE I - H i n 
d III BrM-* pUCl 9-<:^^-C•^^7•^^-^i^^/L. 
»ie^J*iiga LT. pUC-RVh -1 220a*»fc. 

i c: ;5>-c. S^I^S t hAUKi2-20 mwnmvnm.^ 
i^^^\^m-t'^m^i>^^^o -g-d-r-. i ©lE^ij^ p c R?£tc: 

^ *> |gM$*:feo ^HSI^r 7 >f-7-iLT. SGI-SP 
1 (fie?!l#-t 9 7 ) ROf S G I - S P 2 (IB^IJS-^ 9 8)* 
^nSLl^fa. C©7'7'fv-tt, DNAie^JAAG GTG 
AGC^DNAie^ljAAA GTC AGCK:^;t'S« PC 
RSJE®^#«v H^Il^^#iIsI;»^v:^f IV iiMDNAttB 0 
ng©pUC-RV„ -1 2 2 0 a-??&^. -eLTr^W-r — 
ttSGI-SPliUN. IVERSAL'( 12 ^J#-^ 8 2). 
^fcttSG I-SP2<i:REVERSE (ie^J#-t 83)© 
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-xd-'ii'^fflt^Tttss LT p c RmmRmiz^i^^xit 

MLfco^O. 2 // g 1 P C R^BgJgj&.CK 5 u ® V e n 
t D N Asi? y 7— -fe'^^-W^S 9 8 ^ 1 0 P C RSJSSlK 
$ 9 4 "CCT 2^®. 50-CC:T2#K. Raf72'CK:T5 
^j-ral-f y+i'<- h LiSi^SlS^ff /J:. '^L.TJfeC 1 0 0 
P m o 1 e -r-:?© U N I V E R S A L REVERSED 
v^-^-^jfJDx.. 5 0;Erl 0 9 4 -C 

1 5 0 'cizx i^ra^Lxi 2xezx i^m(Dm2 p 

CR^3 O-if-'f^ ;^^f V''. ■&LTifeK:7 21CK:T10 
y^^*-<-hU/Cp ||2PCRt?#^nfc4 9 5 bp©DNA 
®fJ¥*2. 0 %iSia*T**a-xy;P*ffllrNT^SSU. Hi 
n d III RZ^B amHI{rcfc«9?ilbL. CtL^pUC19-« 

UC-RVh -1 2 2 0 a-2*#fc, 

efelr^T. S^J^t hAUKl 2-2 0 m^H^' V^i^^n 
— K-r -5 D NA^#WrS H i n d III -BamHI DN 
A»f>i-^-fcB2p UC-RVh -1220a-2ck«5«I*)ajLx 
Him^'<i? j?'-HEF-12h-grl©HindIII - 
BamHI ^&^mXL. 1^ h AUK 1 2 - 2 0 

H^'O^N'— a y a om^^^ :^--C$,SRVm-12 20 
a ^#/c. 

h AUK 1 2 - 2 0 H 0[ V ® j@r©lfe © '>* 
3 y (b-'d) ^3 — K-r-SD N A^f^gg-r S }fc26J3: 2 IB© 
^^^^P C R 7*^ 'f -e — i^^fili L/C, ^ P C RRjSSttl&se 
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«■ b J * 3 - K-r -5 D N A®f^ fig CDfc». 2 « ©Hi PGR 
\Z^\^X^ UNIVERSALr-^-fv- (iB^!l#-t8 2) 
S.jyf^M^lir7 -7- 1 2 2 0 H - m 1 a ( K J^lJ^-^ 7 8 ) . 
feSlr-^ti. REVERSEr^-f-v- (ie?IJ#-^8 3 ) 
M^Hr 7 -fv-1 220H-mlb (SBM#-^ 7 9 ) ©^S- 
PCRr^-f-''-. ^tCFJ^SIMD NAiLTOpUC-RVH 
-1 2 2 0 a^M(/>:fe. ^ti^tL 2 0 2 bpR 3 2 3 bp ® |g 

1 P C R^gJttl* 2 . 0 %<gifi*T**D-xy;i'^fflt^Tffi 
SS^. BiIlfi®SlS^#<i:l5lf$cm 2 P C R (PC R^^SJS 
i^V) l'^> 4 9 5 bpO^fiScSfe a y r b J ) ^ 
#/Co Ctl^Hindlll - BamHIt;ii;*J?g-fkLH 

pUC19'<^'^-K:■l^7*^D-c:^y^^L. pUC-R 
VH-1 2 2 0 b^#/Co 

LT. IgM^ISr^ -f V- 1 2 2 0 H - m 2 a ( BS 
80)> 1220H-m2b (ie^lj#-^ 8 1 ) S.?>' Z 
(D^l^i^^mm PUC-RV„ -1 220a:£ffl^^TPCR 
i^Jfe ( ^>f- 3 y r c J * n - K "T -5 D N A ) Hi 
ndlll&OfBamHI-etg^kL. pUC19'^^jS' — ©H 
indlll -BamHI A L'T pUC-RVh -1 

2 2 0 c€#fc. IgPfgll^r^ ^v-l 220H- 
m 1 a (ie^rj#-t 78). 1220H-mlb 7 
9) RZJ^mMt LX(D p U C - RW „ -1 2 2 0 c =^m^^X 
P C R^^!g3 (/N-i; a y d) dtl^Hindlll S. 
Of B a m H I umitLX pUC19'^^iJ^-©HindIII 
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- B a m H I SP^l^K:^fA"r S C P U C - R Vh -1 

2 2 0 d ^ © c 

#-t 8 4 pUC-RVh -1220d4»{^3-K$ 

le^JS-CK-g^n^n - K^55?^ Uyt-f- Kig^lI^ie^J^ 8 5 (Z 

i^Ct^T'. ff^^t hAUK12-20 i^^^^iH^^D^^^'— 

2-20 ^#^Hg( V®i^$3 - K-rs D N A^'^trH i n d 
III - B a m H I BfM-^^P U C - R Vh - 1 2 2 0 b . pU 
C-RV„ -1220c. RCK pUC-RVh -1220d 
J; *3 «J aj . H^^g^-^i? iJ'-HEF-12h-grl© 
Hind III -BamHI ^itKLl^XLT. g y © 

^^'<^ ^ — R Vh - 1 2 2 0 b . RVh- 1 2 2 0 c.S. 
CKRVh -1220d ^-e^^L-r *l»fco 

mmm 1 s . sai^b f 1 2 - 2 0 a:fe ©»-» ©^v--v^ 9 
mm^^ h 1 2 - 2 omi^nm^^mt^ AmmcD^^ ^ 

-©10 (RV„ -1220a. RV„ -1220b, RV„ 
-1220c> ^fc«RVH -1220d) Rth'S^^ t h 

AUK 1 2 - 2 QW.i^Lm=&mm-ri>^^ - 1 2 

20aCJ;?>CO S 881®* PltJ^gfegl-r « d i: J: «) . S 
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ffi^ t h 1 2 - 2 0 fiift HH VfIJi© 4 mmcDy^- iy b 
IPfiBLyio ihi«©^a«)x COSSeBS^*-^^ 12-2 0 !ifL#^ 
L0S.af H|i(^fg3l-r jj'- (HEF-12h-gr 

iRiy^HEF-l 2*-g^) tr^^T^>i5lB#?^®|^^L/i, 
b b I L - 6 R ^®M^K:o(,^T®il!l^K:*> ^^T. t 
h AUK 1 2-2 ^^W'L^tnm^y^ hAUK12-20 

m^Hiio/x'- V/* 3 y r b J . fe-s ^r^^is^figt: h a u k i 

2-2 Om#iLlli||^B5ct hAUK12-20la(*:Hti[<7> 
/N'-'>' g r d J ioffl^-^-frKici; -SSi^^ t b i 2 - 2 0 
+^^12- 2 0 I5l^®i^^vgft^* L/C, 

^jfe^J 1 7 . b.hiniflgH A X^ffiV^feS^gKb h s 1 e 1 
2 2 0 H^#:Hliafe^®^|g 

v^T.*/ ^ a --:^;l'i^l#:A U K 12-20 ©HIK VM^i 
iS^jliPIftOiSlr^t hijifrtt, -J. yxjj' T-*-^ "L 
eeds*'®lt^t;cfc^. HAX-efe^3t (J, Immun 
ology 1 39. 2496-2501, 1987, SL 
E.##^^B cell hybridoma 21/28 

©M^-r jfg^fie^jtt F i g . 4, h\z.^7\j-m. 

ae^JttFig. 6 t3tg«) . b h s 1 e 1 2 2 0 H Jri 

fls H II V fIJi © ^ft ^ . H A X fn;#: ® F R flij i V X ^ .• 
>:?^-:h;l/J)t#:AUKl 2-2 0©HtgV %3.^ © C D R ^ ffi 
T It o 

-7 ;^ ^ y D ;PgL#: A U K 1 2 - 2 0 © H V$Iit 
©CDR^^t'S^^b h s 1 e 1 2 2 0 Hin;#:H|§VtM^ 



^ 'j.- m ift 
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^3- K-rS^D N Att^fc^-^ggCTf^^L/J:. -r^^J-S. 

439 bp0slel22O H inifr H ^' V ® n - h'-f 
5DNA^#>^ 2 1 bp©affiSI5ffi^W-r 5 9 0~9 4bp©:S 
$©6*©;j-';3r5^j5'^:^-^K (s 1 e 1220hl'-6 ; 
^tL-?^^x iS^J#-^8 6-91) t;: 53- It T Sit L/C o 'i 

k:. n k y©|g 3 ms^g^t^Lfc. ^ a & ©* 'J a-^? 

2 0 JC^-To 

p c R^^ffl(.>TiiJ 2 0 *;:a^•rRlS^^f -5 . -TStJ^e* 

H 1 © P C RRjiS^^T^ • CltLKlJ:*?. 2 -00* V ::f ^ ^ 
±^ h'<DT ^-V y^W&^n"? z ti^<t^^. $€>k:. 4 

z tt--^^ '<ki^. ^^r^-f-^-A (i£^!l#-^9 

2 ) S-Qf B (ie?!l#-^9 3 ) /^m^.^ 112 ©P CRKJ;S*?f 
dCi:^. iEU< ^:5*^r-rS:i- >J-f5liJ'^:f^K©*^ii 
$i-r« C: 5. #?>n3fe^^!fe*flSL. B a m H I 

ROtHindlll p U C 1 9 ^ - •9- 7* 

M#:fi^K:: tiv 100 mM Tris-HCl (pH8. 3), 
50 mM KCl. 0. ImM dATP. 0. IroM d. GTP, 
0. ImM dCTP. 0. 1«M dTTP, 1. 5bM Mg 
CI2RCF2. 5u©DNA*'J>'7 — -k'AmpIiTaq 
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(Perkin Elmer C e t u s ) MXJP tZ. V ::f 
^^\^:^=f-Vbpmo 1 e ^^Wf 5 9 8;/! ©Rj5SM-^!fe 
*9 4-Cl. 5^rHl©|gtt^. 9 4X3^Fh1. 5 0 "C 2 ^^TbI. 
7 2 'C 5 © RJSS ^3-9--f^;P^ft.^. i5ctr7 2*CJ3Tl 0 

- A*J<i;af B 1 1 ^oiJDx.. 8 0 A 1 ©iE^ft-eStr^ 9 
4-01. 5^rBl©^ft^. 9 4 "C 1 :a'ISI. 5 0 "C C T 1 
7 2 t 1 *Fb1®ss* 3 0 -y- ^ ;p?Tl^. ggl^T 7 2 
•C T 1 0 ^TbI^ y 4 a h L/C. 4 3 9 bp© P C RifilctJ 
^1. 5 %©^iil;ST*'n~xy;P^ffll^T^|gL. ^JPSil 
SBamH I*?cl;C>*H i ndlll 1>C ^ ^ p U C 1 9 

?>*Lfc^n— y^pUC-RVa - s 1 el 220 Ha<i:L 
/to C:©r7X$K4«i;i3~ K $ tLT SB^Jife t h s 1 e 
1 2 2 0 HJn:fr©H|| V^jiy>f-i/- 3 V r a J ©T ^ y @!@e 

iJcl>T'> W^fiS; thslel220 (slel220H) 
m^Hll' VfIJ@i^n- K-rSii&^^#=&"r « H i n d III 
-BamHI D N A girit ^ P U C - R V « - s 1 e 1 2 2 
0 H a. J;*)^a3L. YL^^^^i^ ^-HEF-12h-gr 
l®HindIII - BamHIgPiiItr^Ab> RVh - s ] 
el 220Ha^#5fe« 

:S«fiS;b b s 1 e 1 2 2 0 H H 0( V © flii © - 
3 y ( r b J ~ r d J ) $f^^-rs/5:». 2 o©^^^^r 
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7'f-=!'~sIel220Hml (ffi?!l#-^9 5 ) . S.C^ s 1 
e 1 2 2 0 H m 2 9 6 ) ^^f&Ltz, CRK 

jSST'tt. HJS^iJ 1 3 T'^^^T Vent D N A ** V ^ 

pUC-RVh - s 1 el220Ha, 50pmo 1 e (DBt 
mm^y^ -fv— si el220Hml*fctts 1 el22 

0Hm2S.O^5 Opmo I e (D^^7*7 ^ 
SlSM-^^^ 9 4 *C 1 . 5^W[<Dm^cr)m. 9 4 -C 1 5 

0X1^^ 7 2 'C 1 ^0 3 0 -y- -f rJ' © S f£ «i > iJ:J3: 7 
,2 •C-e 1 0 ^m-i y+i-^-hLfco 2 3 5 bp$y5:»l 7 8 
bp©^^^^ 1 . 5 %<Di&m.^.r:ffn-7.YJU=&mi^X^^m 

m2 (DP cRKmcn-r^ -^r-- tLxmmLfz. -r^tf 

■B^ 50pmole ©^^7*^ -7 — A t . 0. 2//g©P 
C R^^^^Sn^. pUC-RVh - s 1 e 1220Ha* 

1. 5 %ffijiili*T;«ro-x^r;p-CffIS. B a m H I i 
n d III T^mib^P U C 1 9 '<ii' ^- k:-9-7*^ n - c:: y L 

-?-a-?tL«jst h s 1 e 1 2 2 0 umi^um^nm^^- 

3 y ""bj '"cj ^n — K-r§7*9X§ KpUC-R 

Vh - slel220HbX.ttpUC-RVH - s I el2 
2 0 H c 

S^^t h s I e 1 2 2 0 H!a^Hli' V$Iii/N'-/>- 3 y 

r d J ^a- K^5DNAttife©mK:LT#g5Lfc. mmt 

LT©pUC-RVm - s 1 e 1 2 2 OH.b^Ml'^/Co 
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^^7*7 -f-r-slel220Hm2 RV^Mi^y^ -f - B 
*5 0pmo 1 e■r•pffilr^T||l®PCRS^&*3 0■9-'^^ 
;u|t-=» fco Wk>ntz 1 7 SbpCDPC R^WL^^ 1 . 6 %0{& 
ill.^.T^'ta-xy^l'Cck m2 (DP C ROr ^ ^ -7 

7'fv-A*ffll'^T||2a)PCR$^f«'^N 4 3 9 bp©DNA 
m^'&W'tZo C:*l«. ^SLv BamHIRCKHindlll 
i^xmit^P UC 1 9-^^i5'-^r•!^y^^-i>'^L, 
l'*^ rmn^nn^L. pUC-RVH-slel 220H 
d ^ |# /c o 

i^t^T. WmiSL^ h s 1 e 1 2 2 0 H tfi i¥ E m (D y'< - 

a yomm^^ ^ -=&m^^^fi:tb. mmw^^ h s i e 1 2 

2 0 H!n;#:HSg V^Ji^n ~ K"rSDNA*#trB amH I 
- H i n d III BIffr* pUC-RVH-slel220Hb, 
pUC-RVh - s 1 e 1 220HC. ^^ckO^pUC-RVH 
-slel 220Hdi;i9^^mL. lim^M-<<^ ^ -EE 
F-12h-grl©HindIII - BamHIgPf2;t3:JfA 
LT. ^^^'^j? ^— X RV„ - s 1 el220Hb, RV„ 
-s 1 el220Hc*?cl;afRVH - s 1 e 1220Hd^ 

nmm t h s i e i 2 2 o Em^nm^m^ir ^ a mm<D 

-0 -b -BO 1 (RVm - s 1 e 1 220Ha. RV„. 
-s 1 el220Hb, RV„ - s 1 el220Hc^fc« 
RVm - sle 1220 Hd)i?i:af^ S^JS t h 1 2 - 
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2 0 m^Lm^^m-r^-^i'^-R VL-i220a^Mt'^ 

1 e 1 2 2 0 Hfii#:H|g VflJ^© 4 S^O^N'-i/* 3 I 
fc. C©]^^^® 2 1 - 2 4 Cat-To 5S:*x ZH^om^iSi. 

JgcLliXW:4^-^ 7 HSi*> L < W:|l«iJjS;HlK© V^«. -eLT 
#k:r F 4»© 1 fflXtt«S[ffl©T $/®!$fl&0T5yg!{cg 
mVThtSi^^ h I L-6 RK:i^'^'r5lS:^^ft#L'TV^5, 

F I L - 6 R:^f|3^-rS-7^;xTaBll§*ife©«iK: LTff® L 
^c«1"35:*>^xY. Hirata^. J. Immunol. 
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Vol. 143, 2900-2906 (1989) 
nT^^S 7*7 ^ 5 K P Z i p n e o I L - 6 R $ lir^fcCfife 
-oX-^ ^ XTmi^JfiCT L L - 2 (ATCC TIB214) 

3 0. 0 0 Offl©t h I L-6 R^H^-rSSB^^^^fc. 

C T B C 3 «Hlia*#i^{Cfilo T R P M I 1 6 4 0 

LT^SaiBS^ P B S ^^tRCcfc <9 4 -5- L 

Ti X 1 0' m<i>mm^c h i / ^-^tj ^^icmmp^'i^m 

LT^gF^f^ L/C. Z<D^^mf^\it 1 iS^C 10 6 iirB^t::^ 
r> T -3 :fe • 

J3f£r>T**';x^^y^y 3 -7i/^fflt%T'i'gHBIP 3 u 1 SB 

-j^y^^-L/Co I L - 6 R t f. TJSBBS^ J U R K A T 
(ATCC CRL 8163)*.7*7:^^KpZipn 
eo \ L - B RlZ^fOW^ V y 7.7 s. ^ V ^ LXl^ 
S^SI* tlj'iraiie*^^ iS' 'i-^i'^^LT. aBlSS*)*«Jl O O, 

0 0 0 ffl® I L - 6 R ^fi^-r sfiHiis^^^fc. doaeia^^ 

^NJBCBii^jgLfc, 

N P - 4 0 T'*fflIIS?§l!l L/C N J B C 8 =^ U^t ^ ii^ L i>> L 
NP-4 OT*fflB§^ig|L/:JUR K AT =^mWkVtS.\,^^^^ 
7''; K- vamS^^ rJ' D-y^kL-eLTMT 1 
8 L/C. ^N-f 7*y K-vMT 1 8 tt. X|ISI&^^^ 
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^xm^^m^min^-^^r^T. v^^o^ttz i 9 9 o ^ 

1 0 H {C^XP^^H 2999-t(FERM BP-299 
9 ) t LT^ie^ tL/c, 

mmm 2 . >f 7' u K — V p M 1 oi^M 

t h I L - 6 RCit^^a* y ^ n-t^;^!^t*^^0•r«^^ 
^ r U K — -^^f^SrS fc»x fiiJ^i LTx k h I L - 6 R 

:^ifeo«iK: L-raaj Lfc. 3 X 1 0 » ffl© t h-g-ffisama 

( I L - 6 R^^ilffliS) * 1 ml© 1 h^y. 1 0 bM h 

V JL^^ -ji^r ^ ymmwi ipm . 4), 0. i5m Na 

CIRO^IbM PMSF iy ^^n^ji ^jv:;kju:iz^juy jv:t 

SSLfc^N>f:^»; K-*eMTl 8i;:J;»)^il$nA:MTl Sfii 
fr^. y n A 5/T y-CSeft^tl^-fe 7 r n-:;^. 4 B (Ph 
a r m a c i a ) S^^C o TSg^ $ -fr . 3 0MT 1 8 
m^t^^-f^y T n~x 4 B $H9IB©lfflBS?tS?^^M#1'S C 
ttZ^i!)^ -Izy r o - yi. A B ±<DMT I B 53 H5l2"«r?t-fti 
Lfc I L - 6 R*l§-^$-fr3to •fe>'Tn-7.4B 
K:iS^L.fcJferS$8I^I§^*^> ^LTSepharose4 
B KIMT 1 8 fiifr^rfr LTlS^Ufc I L - 8 R ^ ^feSEll «i: 

lirlB0^!gl^^ffll'^T B ALB/c-7^;X^l iliac 1 M 

^i^^'^y 3 -7P^mr->T#ffitta8iep 3 u 1 iSi-^-fr Lfe 
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■f. ^#J:?tRa^ 0 . 0 1 ml© P r 0 t e i n G -fe 7 r D - 

X (Pharmacia) ^^-^ ±m^ ° U 

y*ProteinG-fe7r a — lift ^ -fr L » /S: o <&:*rx 

"S-^ 1 0 "ffiOU 2 6 6 

aB8S*iig| L/> ^ LTM T 1 8 i^-^-fe 7 rn~>t.4B$Mlr^ 

TIL-6R^T7-c^x-f »IJ ^{C. "S-^^;j- 

^v-e^a^^tLifc I L - 6 R*. ifeS^oy y y*<S-^txT 

Ir^SiSBOP r 0 t e i n G ± y r n — dJ^ ») lBgEtfcl^-fr 
L»> LTtfcSI* S D S - P AG ECJ; <)^«f L/Co ® 

^N>f r y K-^PM 1 tiXH^I&^^^tjXHfiSI&W^mt;: 
-r^^^T. \^mQ>^ itci 990^7^1 OHKlx iSiXiF^ 
2 9 9 8 ( F E R M B P - 2 9 9 8 ) i L T ^16 $ 

3 . /x>f7'U K-vAUKl 2-20. AUK6 4 
-75:a'AUK14 6-15 Of^M 

^fcgUi LT nJJgS IL-6R(SR 344)^. Ya 
sukawa, K. J. Biochem. 10 8 . 6 

7 3 - 6 7 6. 1 9 9 0 . K:iB«{$^TV^-S:^r?£tCti£oTllS 

•r N 4 5#B£Dn K y *<*#jh3 K y 

J; $ tlT I L-BR^rJ — K-r«cDNA^# 

^•^-5 7* V $KpECEdhfr344^CHO (5E2 

7 ) 88 BSC h^yx7ii? hL> -s-©hvyx7i^ 
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fcmm=&mikmmi^ ( s f - o mm. =^mm) ^-^^mL. 

BO^LtB I ue-5PW:^7AS.CFPheny 1-5P 

w* 7 AK:j;e)«ssL/co mm-^ntcPim^ i l - e Riis 

D S - F AG E-C# — K^^Lfc. 

iift B A LB/cAnNCrjv^»:^ (0*^^7) K:> 
1 ® ©^fegEHS* 1 0/^g/^'&:^«!:LTFr e und©^ 
^7 i/ h (Bacto Adjuvant Comp 

lete H37Ra,Difco) t^iZ^T^Ml-. ^ 
\^'Z^^^i(lW^(E>^M<D2mSi'BLXf-ZnW^^. Freu 
n d O^^^T 3.r<v \- (Bacto Adjuvant 

Incomplete Freund, Difco)ii:^ 

vico (uraiaai*) tt^HS^M® 1 iiraT^ 

fl^rcf&f; L^-eLTGoldsmith, P. K. . Ana 
lytical Biochemisty. 117 . 53- 

6 0. 1 9 8 1 . K:iB3g$nT l.>«:S^jS&K:|i£^T E L I S A 
^VLi.Ki ^mi^ic. i-tSit>t>. SR344 (0. 1 u 8 /nl) 

3 - F ^ntcru- 1 %B S AiZJ^^ y'ti -y ^ L> 
LTMia0#«l$nfc^l|5f^-€-tlK:Sn^/Cc SR 3 4 4 C 
ig-^Lfc-'T'^; 5k I gG^'\'4-*®!a-V>^I gG/T^l/^V 
*X7 r ^--fe' ( A/P ) ( Z YME D ) RO^Tii/* »; 

7 ^ ^ (Sigina-104) «r^T?B!l^ ^ /c« 
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Mm^om - s R 3 4 4 fji^<i>mn=&mf&Lit^. mi^^m 
^ntzo mmmmRzj^^^mmm (p3ui)<&25:i<o 

Jt^T'jg^L. PEG 1 5 0 O^Mlr^Tifi^L. -?-LT2 0 
0 0 ffia© X jvtp-^ 0. 7-^1. 1X10' Sffl^/'> X 

aiifeigS-e^^Lfc. ^/x;I/*^^©±'^$, SR 3 4 4 i;:ife 

-^f S^n€»©|g^COlr%-r ( R 3 4 4 ^fST y -fe -f ifSJ-r 
sm — ^ y-^y^) X &CFSR344<i:I L - 6 R t 

om^^mmi' ^ ^Hk>c[>mt}tz-^\,^x c i l - e / s i l 

6 Rife^ffiWT v-b'f (RBIA) iici;5) ^ — y ^ 
Lfzo m — ^:^^ y -^y^:ij< 2 4 O ffl<DlHt<? x;i/$ ^ /c 
toL. ^ LTH-iJcX ^ U y 3 6 fflOStt x;i/* 

±^(Z> S R 3 4 4 ^iST y-b'^a:^>^®:^CLT^T-:»f^« 
+*©in;"^'5;^I g (Cappe 1) (l/^g/ml) 
— h$*l3tru— h(MaxiSorp. Nunc)^l% 
BSAm;«5 7*ny^L. -g^LTlOOAl/^x^bCD/N-f 

y^zL^-hLfZo ru-h^mW^Lit^. 20ng/«il© 
S R 3 4 4 * 3LJUlzm^. ^ LT^SCT 1 l^S-f >'+ a 

«)MJE$^fcSR3 4 4©S^. ^t-y h}n;SR3 4 4 I g 
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mmm^' i 
m^^m ■ 

ACTAGTCGAC ATGAAGTTGC CTGTTAGGCT GTTGGTGCTG 40 

m^^^ : 2 
15^®:^$ : 39 

ACTAGTCGAC ATGGAGWCAG ACACACTCCT GYTATGGGT 39 

ieM#-^ : 3 

: 40 

ACTAGTCGAC ATGAGTGTGC TCACTCAGGT CCTGGSGTTG 40 
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i^J*-^ : 4 
Be?!l©«$ : 43 

mm : 

ACTAGTCGAC AT6A66BCCC CTGCTCAGHT TYTTGGMNTC TTG 43 

se^#-^ : 5 

mmoM^ : 40 

mom : 

mm 

ACTAGTCGAC ATGGATTTWC AGGTGCAGAT TWTCAGCTTC 40 

E^J#-^ : 6 
i^lJ©S$ : 37 

mm(Dm mm 
mom. : 

ACTAGTCGAC ATGAGGTKCY YTGYTSAGYT YCTGRGG 37 
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: 41 

W^iCOWl^ -^JS^D N A 

ACTAGTCGAC ATGGGCWTCA AGATGGAGTC ACAKWYYCWG G 41 

i^J#^: 8 
ig^(D:g$ : 41 

mm 

ACTAGTCGAC ATGTGGGGAY CT8TTTYCMM TTTTTCAATT G 41 

@e^J#-^ : 9 
lEMOfi^ : 35 

ACTAGTCGAC ATGGTRTCCW CASCTCAGTT CCTTG 35 
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mm^^ : 10 

ffi?IJ®S$ : 37 

mmom : mm 

ACTAGTCGAC ATGTATATAT GTTTGTTGTC TATTTCT 37 



mm^ : 11 

i23^j0S$ : 38 

ACTAGTCGAC ATGGAAGCCC CAGCTCAGCT TCTCTTCC 38 

ae??IJ«-^ : 12 
ie^J®fi$ : 27 

Be^ij©^ : mm 
mo^ : 

G6ATCCC6GG TGGATGGT6G GAAGATG 27 
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i2^!i#-t : 13 
: 37 



ACTAGTCGAC ATGAAATGCA GCTGGGTCAT STTCTTC 37 
: 14 

i^JOS^ : 36 

ACTAGTCGAC ATGGGATGGA GCTBTATCAT SYTCH 36 
: 15 

iE?!l®S$ : 37 

ACTAGTCGAC ATGAAGWTGT GGTTAAACTG GGTTTTT 37 
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82^^ : 16 
WiMO^^ : 35 

mmm - mm 



mm 

ACTA6TCGAC ATGRACTTTG G6YTCA6CTT GRTH 35 

mm"^ : 17 

iS^!l®S$ : 40 

mm 

ACTAGTCGAC ATGGACTCCA GGCTCAATTT AGTTTTCCTT 40 

BB^J#-t : 18 
: 37 

mmom : ^ 

mmcDimi^jtiDNA 
mm 

ACTAGTCGAC ATGGCTGTCY TRGSGCTSCT CTTCTGC 37 
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: 36 

mm 

ACTAGTCGAC ATGGRATGG& GCKGGRTCTT TMTCTT 

ig^J#-^ : 20 
jSMOM^ : 33 
i^J(DM : ^ 

MOigf : 

ACTAGTCGAC ATGAGAGTGC TGATTCTTTT GTG 

m^m^ : 21 

iE^O®:S$ : 40 
rai©IEi:-^^DNA 

ACTAGTCGAC ATGGMTTGGG TGTGGAMCTT GCTATTCCTG 
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mm^^ : 22 
mmom^ : 37 

rnowi : -« 

ACTAGTCGAC ATGGGCAGAC TTACATTCTC ATTCCT6 37 

IB^IJH-^ : 23 
rnMoM^ : 28 

6GATCCCGGG CCAGTG6ATA GACAGATG 28 

fi2^8#-t : 24 
iB^®€$ : 393 

gB^IJ®a0 : cDNA 



wo 92/19759 



PCT/JP92/00544 



118 



^a—y:pl2-k2 

1..60 sig peptide 
61.. 393 mat peptide 

ATG GAG TCA GAC ACA CTC CTG CTA TGG GTA CTG CTG CTC TGG GTT CCA 48 

Met GIu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 

-20 -15 -10 -5 

GGT TCC ACT GGT GAC ATT GTG CTG ACA CAE TCT CCT GCT TCC TTA GGT 96 

Gly Ser Thr Gly Asp He Val Leu Thr Gin Ser Pro Ala Ser Leu Gly 

15 10 
GTA TCT CTG GGG CAG A66 GCC ACC ATC TCA TGC AGG GCC AGC AAA AGT 144 
Val Ser Leu Gly Gin Arg Ala Thr lie Ser Cys Arg Ala Ser Lys Ser 

15 20 25 

GTC AGT ACA TCT GGC TAT AGT TAT ATG CAG TGG TAG GAA CAG AAA CCA 192 
Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr Gin Gin Lys Pro 

30 35 40 

6GA CAG ACA CCC AAA CTC CTC ATC TAT CTT GCA TCC AAC CTA GAA TCT 240 
Gly Gin Thr Pro Lys Leu Leu He Tyr Leu Ala Ser Asn Leu Glu Ser 
45 50 55 60 

GGG GTC CCT GCC AGG TTC AGT GGG AGT GGG TCT GGG ACA GAG TIC AGG 288 
Gly Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr 

65 70 75 

CTC AAC ATC CAT CCT GTG GAG GAG GAG GAT GCT GCA ACC TAT TAC TGT 336 
Leu Asn He His Pro Val Glu Glu GIu Asp Ala Ala Thr Tyr Tyr Cys 
80 85 90 
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CAG CAC AGT AGO GAG AAT CCG TAC ACG HC GGA 6G6 GGG ACC AAG CTG 384 
Gin His Ser Arg Glu Asn Pro Tyr Thr Phe Gly Gly Gly Tbr Lys Leu 

95 100 105 

GAA ATA AAA 393 
Glu He Lys 

110 I. 

mmm^- : 25 

: 405 

m-^mm : mm 

^MCDWM : cDNA 

mm 

^U'-y :pl2-li2 
WWl'' 1..57 sig peptide 
58. .405 mat peptide 

ATG GGA TGG AGC GGG ATC TTT CTC TTC CTT CTG TCA GGA ACT GCA GGT 48 

Met Gly Trp Ser Gly He Pbe Leu Phe Leu Leu Ser Gly Thr Ala Gly 

-15 -10 -5 

GTC CAC TCT GAG ATC CAG CTG CAG CAG TCT GGA CCT GAG CTG ATG AAG 96 

Val His Ser Glu He Gin Leu Gin Gin Ser Gly Pro Glu Leu Met Lys 
-1 5 10 
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CCT GGG GCT TCA GTG AAG ATA TCC TGC AAG GCT TCT GGT TAG TCA TTC 144 
Pro Gly Ala Ser Val Lys He Ser Cys Lys Ala Ser Gly Tyr Ser Phe 

15 20 25 

ACT AGC TAT TAC ATA CAC TGG GTG AAG CAG AGC CAT G6A AAG AGC CTT 192 
Tbr Ser Tyr Tyr He His Trp Val Lys Gin Ser His Gly Lys Ser Leu 
30 35 40 45 

GAG TGG &n GGA TAT AW GAT CCT TTC AAT GGT GGT ACT AGC TAC AAC 240 
Glu Trp He Gly Tyr He Asp Pro Phe Asn Gly Gly Thr Ser Tyr Asn 

50 55 60 

CAG AAA TTC AAG GGC AAG 6CC ACA TTG ACT GTT GAC AAA TCT TCC AGC 288 
Gin Lys Pbe Lys Gly Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser 

85 70 75 

ACA GCC TAC ATG CAT CTC AGC AGC CTG ACA TCT GAG GAC TCT GCA GTC 336 
Thr Ala Tyr Met His Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

TAT TAC TGT GCA AGG GGG GGT AAC CGC TTT GCT TAC TGG GGC CAA GGG 384 
Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr Trp Gly Gin Gly 

95 100 105 

ACT CTG GTC ACT GTC TCT GCA 405 
Thr Leu Val Thr Val Ser Ala 
110 115 

ie^J## : 26 
^fi<DSi^ : 381 

mom. : 
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WiM(DmM : cDNA 



D— y :pPM-k3 
#^ : 1. .60 sig peptide 
61.. 381 nat peptide 

ATG GTG TCC TCA GCT CAG TTC CTT GGT CTC CTG TTG CTC TGT TTT CAA 48 

Met Val Ser Ser Ala Gin Phe Leu Gly Leu Leu Leu Leu Cys Pfae Gin 

-20 -15 -10 -5 

GGT ACC AGA TGT GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT 96 

Gly Thr Arg Cys Asp He Gin Met Thr Gin Thr Thr Ser Ser Leu Ser 

1 5 10 

GCC TCT CTG GGA GAC AGA GTC ACC ATC AGT TGC AGG GCA AGT CAG GAG 144 
Ala Ser Leu Gly Asp Arg Val Thr lie Ser Cys Arg Ala Ser Gin Asp 

15 20 25 

ATT AGC AGT TAT TTA AAC TGG TAT CAG CAG AAA CCA GAT GGA ACT ATT 192 
He Ser Ser Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr He 

30 35 40 

AAA CTC CTG ATC TAC TAC ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA 240 
Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 
45 50 55 60 

AGG TTC AGT GGC AGT GGG TCT GGA ACA GAT TAT TCT CTC ACC ATT AAC 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Asn 
65 70 75 
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AAC CTG GAG CAA GAA GAC ATT GCC ACT TAG TTT TGC CAA GAG GGT AAC 336 
Asn Leu Glu Gin Glu Asp He Ala Thr Tyr Phe Cys Gin Gin Gly Asn 

80 85 90 

ACG CTT COG TAG AC6 TTC G6A GGG 66G ACC AAG CTG GAA ATA AAT 381 
Thr Leu Pro Tyr Thr Phe Gly Gly Gly Thr Lys Leu Glu He Asn 
95 100 105 

mm^ : 27 

i^J©fi$ : 411 



WiMCOMM : cDNA 

mm 

^a^y : pPM-hl 
#ir : 1..54 sig peptide 
55. .411 mat peptide 

mm 

ATG AGA GTG CTG ATT CH TTG TGG CTG TTC ACA GCC TTT CCT GGT ATC 48 
Met Arg Val Leu He Leu Leu Trp Leu Phe Thr Ala Phe Pro Gly He 

-15 -10 -5 

CTG TCT GAT GTG CAG CH CAG GAG TCG GGA CCT GTC CTG GTG AAG CCT 9G 
Leu Ser Asp Val Gin Leu Gin Glu Ser Gly Pro Val Leu Val Lys Pro 
-1 5 10 
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TCT CAG TCT CTG ICC CTC ACC TGC ACT GTC ACT GGC TAC TCA ATC ACC 144 
Ser Gin Ser Leu Ser Leu Thr Cys Thr Val Tbr Gly Tyr Ser He Thr 
15 20 25 30 

AGT GAT CAT GCC TGG AGC TGG ATC CGG CAG TTT CCA GGA AAC AAA CTG 192 
Ser Asp His Ala Trp Ser Trp lie Arg Gin Phe Pro Gly Asn Lys Leu 

35 40 45 

GAG TGG ATG GGC TAC ATA AGT TAC AGT GGT ATC ACT ACC TAC AAC CCA 240 
Glu Trp Met Gly Tyr He Ser Tyr Ser Gly He Thr Thr Tyr Asn Pro 

50 55 60 

TCT CTC AAA AGT CGA ATC TCT ATC ACT CGA GAC ACA TCC AA6 AAC CAG 288 
Ser Leu Lys Ser Arg He Ser He Thr Arg Asp Thr Ser Lys Asn Gin 

65 70 75 

TTC TTC CTA CAG TT6 AAT TCT 6T6 ACT ACT GGG GAC ACG TCC ACA TAT 336 
Phe Phe Leu Gin Leu Asn Ser Val Thr Thr Gly Asp Thr Ser Thr Tyr 

80 85 90 

TAC TGT 6CA AGA TCC CTA GCT CGG ACT ACG GCT ATG GAC TAC TGG GGT 384 
Tyr Cys Ala Arg Ser Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly 
95 100 105 110 

CAA GGA ACC TCA GTC ACC GTC TCC TCA 411 
Gin Gly Thr Ser Val Thr Val Ser Ser 
115 

: 28 

mmoMt : 393 

mom : 
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WOWS : cDNA 



^n— y :p64-k4 

1..60 sig peptide 
61.. 393 nat peptide 

ATG GAG TCA GAC ACA CTC CTG CTA TGG GTG CTG CTG CTC TGG 6TT CCA 48 
Met Glu Ser Asp Thr Leu Leu Leu Trp Val Leu Leu Leu Trp Val Pro 
-20 -15 -10 -5 

GGT TCC ACA GGT GAC ATT GTG TTG ATC CAA TCT CCA GCT TCT TTG GCT 96 
Gly Ser Tbr Gly Asp He Val Leu lie Gin Ser Pro Ala Ser Leu Ala 

-1 5 10 

GTG TCT CTA GGG CAG AG6 GCC ACC ATA TCC TGC AGA GCC AGT GAA ACT 144 
Val Ser Leu Gly Gin Arg Ala Thr He Ser Cys flrg Ala Ser Glu Ser 

15 20 25 

GTT GAT AGT TAT GGC AAT AGT TH ATG CAC TGG TAC CAG CAG AAA CCA 192 
Val Asp Ser Tyr Gly Asn Ser Phe Met His Trp Tyr Gin Gin Lys Pro 

30 35 40 

GGA CAG CCA CCC AAA CTC CTC ATC TAT CGT GCA TCC AAC CTA GAA TCT 240 
Gly Gin Pro Pro Lys Leu Leu He Tyr Arg Ala Ser Asn Leu Glu Ser 
45 50 55 60 

GGG ATC CCT GCC AGG TTC AGT GGC AGT GGG TCT AGG ACA GAC TTC ACC 288 
Gly He Pro Ala Arg Phe Ser Gly Ser Gly Ser Arg Thr Asp Phe Thr 
65 70 75 
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CTC ACC ATT AAT CCT GT6 GAG GCT GAT GAT GTT GCA ACC TAT TAC TGT 336 
Leu Thr He Asn Pro Val Glu Ala Asp Asp Val Ala Thr Tyr Tyr Cys 

80 85 90 

CAG CAA AGT AAT GAG GAT CCT CCC ACG TTC GGT GCT GGG ACC AAG CTG 384 
Gin Gin Ser Asn Glu Asp Pro Pro Thr Phe Gly Ala Gly Thr Lys Leu 

95 100 105 

GAG CTG AAA 393 
Glu Leu Lys 
110 

ie?!l©#^ : 29 
mm<DM^ : 417 

fm<Dm : mst 

W<DW$. : cONA 

^u — Vi p64-h2 
#^ : 1..57 sig peptide 
58.. 417 mat peptide 

ATG G6A T6G AGC GGG GTC TTT ATC TTC CTC CTG TCA GTA ACT GCA GGT 48 
Met Gly Trp Ser Gly Val Phe He Phe Leu Leu Ser Val Thr Ala Gly 
-15 -10 -5 
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GTC CAC TCC CAG GTT CAA TTG CAG CAG TCT GGA GCT GAG TTG ATG AAG 96 
Val His Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Met Lys 

-1 5 10 

CCT GGG GCC TCA GTG AAG ATC TCC TGC AAG GCT ACT GGC TAC ACA TTC 144 
Pro Gly Ala Ser Val Lys He Ser Cys Lys Ala Ihr Gly Tyr Thr Phe 

15 20 25 ^ 

AGT AGT TAT TGG ATA GTG TGG ATA AAG CAG AGG CCT GGA CAT GGC CTT 192 
Ser Ser Tyr Trp He Val Trp He Lys Gin Arg Pro Gly His Gly Leu 
30 35 40 45 

GAG TGG ATT GGA GAG ATT TTA CCT GGA ACC GGT AGT ACT AAC TAC AAT 240 
Glu Trp He Gly Glu He Leu Pro Gly Thr Gly Ser Thr Asn Tyr Asn 

50 55 60 

GAG AAA TTC AAG GGC AAG GCC ACA TTC ACT GCA GAT ACA TCT TCC AAC 288 
Glu Lys Phe Lys Gly Lys Ala Thr Phe Thr Ala Asp Thr Ser Ser Asn 

65 70 75 

ACA GCC TAC ATG CAA CTC AGC AGC CTG ACA TCT GAG GAG TCT GCC GTC 336 
Thr Ala Tyr Met Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val 

80 85 90 

TAT TAC TGT GCA AGT CTA GAC AGC TCG GGC TAC TAT GCT ATG GAC TAT 384 
Tyr Tyr Cys Ala Ser Leu Asp Ser Ser Gly Tyr Tyr Ala Met Asp Tyr 

95 100 105 

TGG GGT CAA GGA ACC TCA GTC ACC GTC TCC TCA 417 
Trp Gly Gin Gly Thr Ser Val Thr Val Ser Ser 
110 115 120 

@E^IJ0#-^ : 30 
^!I0S^ : 381 
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mom : 

lE^IJOa^ : cDNA 



^n— y : pl46-k3 

: 1..60 sig peptide 
61.. 381 mat peptide 

ATG GTG TCC ACA CCT CAG TTC CTT GGT CTC CTG TTG ATC TGT TTT CAA 48 

Met Val Ser Thr Pro Gin Phe Leu Gly Leu Leu Leu lie Cys Phe Gin 

-20 -15 -10 -5 

GGT ACC AGA TGT GAT ATC CAG ATG ACA CAG ACT ACA TCC TCC CTG TCT 96 

Gly Thr Arg Cys Asp lie Gin Met Tbr Gin Thr Thr Ser Ser Leu Ser 

-1 5 10 

GCC TCT CTG GGA GAC AGA GTC ACC ATC AGT TGC AGG GCA AGT CAG GAC 144 

Ala Ser Leu Gly Asp Arg Val Thr He Ser Cys Arg Ala Ser Gin Asp 

15 20 25 

ATT AGT AAT TAT TTA AAC TGG TAT CAA CAG AAA CCA GAT GGA ACT GTT 192 

lie Ser Asn Tyr Leu Asn Trp Tyr Gin Gin Lys Pro Asp Gly Thr Val 

30 35 40 

AAA CTC CTG ATC TAC TAT ACA TCA AGA TTA CAC TCA GGA GTC CCA TCA 240 

Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser 

45 50 55 60 
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AGG TTC AGT GGC ACT GGG TCT GGA ACA GAT TAT TCT CTC ACC ATT AGC 288 
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Tyr Ser Leu Thr He Ser 

65 70 75 

AAC CTG GAG CAA GAA GAT ATT GCC AGT TAC TTT TGC CAA CAG GGT TAT 336 
Asn Leu Glu Gin Glu Asp He Ala Ser Tyr Phe Cys Gin Gin Gly Tyr 

80 85 90 

ACG CCT CCG TGG ACG TTC GGT GGA GGC ACC AAG TTG GAA ATC AAA 381 
Thr Pro Pro Trp Thr Phe Gly Gly Gly Thr Lys Leu Glu He Lys 
95 100 105 

: 31 

m^om^ : 402 

mmrn : ^ 

^]G>W^ : cDNA 

. ^n— y : pl46-hl 

L.51 sig peptide 
52.. 402 Bat peptide 

ATG GAG CTG GAT CTT TAT CTT ATT CTG TCA GTA ACT TCA GGT GTC TAC 48 
Met Glu Leu Asp Leu Tyr Uu He Leu Ser Val Thr Ser Gly Val Tyr 
-15 -10 -5 



wo 92/19759 



PCr/JP92/00544 



129 

TCA CAG GTT CAG CTC CAG CAG TCT GGG GCT GAG CTG GCA AGA CCT GGG 96 
Ser Gin Val Gin Leu Gin Gin Ser Gly Ala Glu Leu Ala Arg Pro Gly 
-1 5 .10 15 

GCT TCA GTG AAG T£G TCC TGC AAG GCT TCT GGC TAC ACC TTT ACT AAC 144 
Ala Ser Val Lys Leu Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr Asn 

20 25 30 

TAC TG6 GTG CAG TGG GTA AAA CAG AGG CCT GGA CAG 6GT CTG GAA TGG 192 
Tyr Trp Val Gin Trp Val Lys Gin Arg Pro Gly Gin Gly Leu Glu Trp 

35 40 45 

ATT GGG TCT ATT TAT CCT GGA GAT 6GT GAT ACT AGG AAC ACT CAG AAG 240 
lie Gly Ser He Tyr Pro Gly Asp Gly Asp Thr Arg Asn Thr Gin Lys 

50 55 60 

TTC AAG GGC AAG GCC ACA TTG ACT GCA GAT AAA TCC TCC ATC ACA GCC 288 
Phe Lys Gly Lys Ala Thr Leu Thr Ala Asp Lys Ser Ser He Thr Ala 

65 70 75 

TAC ATG CAA CTC ACC AGC TTG GCA TCT GAG GAC TCT 6CG GTC TAT TAC 336 
Tyr Met Gin Leu Thr Ser Leu Ala Ser Glu Asp Ser Ala Val Tyr Tyr 
80 85 90 95 

TGT GCA AGA TCG ACT GGT AAC CAC TTT GAC TAC TGG GGC CAA GGC ACC 384 
Cys Ala Arg Ser Thr Gly Asn His Phe Asp Tyr Trp Gly Gin Gly Thr 

100 105 110 

ACT CTC ACA GTC TCC TCA 402 
Thr Leu Thr Val Ser Ser 
115 
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iB^J#-t : 32 
mM<D^^ : 35 

ACftAAGCTTC CACCATGGAG TCAGACACAC TCCTG 35 

: 33 

^iOM^ : 36 



GGCTAAGCTT CCACCATGGG ATGGAGCGGG ATCTTT 36 

mmt^ : 34 
ieM®S$ : 35 

mom : -*ti 

CTTGGATCCA CTCACGmX ATTTCCAGCT TGGTC 35 
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: 35 

gg^lJO^^ : 36 

GTTGGATCCA CTCACCTGCA GAGACAGTTA CCAGAG 

i2^#-^ : 36 
iE?!l®S$ : 35 

CTTGGATCCA CTCACGATTT ATTTCCAGCT TGGTC 



ie^J#-^ : 37 

mmo^-^ : 35 

CTTGGATCCA CTCACGTTTT ATTTCCAGCT TGGTC 
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iSajH-t 1 38 
g^J(D:g$ : 36 

ACMAGCTTC CACCATGGTG TCCTCAGCTC AGTTCC 36 

IB^llW : 39 
^U©S$ : 39 

mm 

TGmGATCT ACTCACCT6A GGAGACAGTG ACT6AGGTT 39 



:40 

e^®^$ : 36 



GTCTAAGCTT CCACCATGAG AGTGCTGATT CTTTTG 36 
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i5?lJ#-^ : 41 
i^goS$ : 17 

ie?!l©aii:-^fiRDNA 

TACGCAAACC GCCTCTC 17 

Se^J»^ : 42 
le^lJOS^ : 18 

iB^u®^ : mm 



mm 

GAGTGCACCA TATGCGGT 18 

i5?!l#-^ : 43 
1^0©:!$ : 55 

@e»aii:^^DNA 

ACCGTGTCTG GCTACACCTT CACCAGCGAT CAT6CCTGGA GCTG6GTGAG ACAGC 55 
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Be^J#^ : 44 
SMOM^ : 63 

TGAGTGGATT GGmCATTA GTTATAGTGG AATCACAACC TATAATCCAT 50 
CTCTCAAATC CAG 63 



iS?0#-f-:45 
WS^O-^tS : 54 



@e?!i0aM:-^fiSDNA 
, mm 

TATTATTGTG CAAGATCCCI AGCTCGGACT ACGGCTATGG ACTACTGGGG TCAA 54 



gB^#^:46 
iS?IJO:S$ : 27 

mom ' -*ti 

GTGACAATGC TGAGAGACAC CAGCAAG 
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ie?!l#-t : 47 
mWM^ : 24 



G6TGTCCACT CCGATGTCCA ACTG 24 

ie^J#-^ : 48 
m^CDM^ : 27 

ie3?IJ©«S:^«DNA 

G6TCTTGA6T GGATG6GATA CATTAGT 27 

rn^rn^ : 49 
iE^J®:g$ : 29 

GTGTCTGGCT ACTCAATTAC CAGCATCAT 29 
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iB^J#^:50 
iE3?8®*S : 48 

I 

TGTAGftGCCA GCCAGGACAT CAGCAGTTAC CTGAACTGGT ACCAGCAG 48 



^-i-:51 
i^JCD£$ : 42 

ATCTACTACA CCTCCAGACT GCACTCTGGT GTGCCAAGCA GA 42 
i^M-t : 52 

iS?!l0M : W 

ACCTACTACT GCCAACAGGG TAACACGCTT CCATACACGT TCGGCCAAGG 50 
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i^J#-t : 53 
EMO&cS : 27 

AGCGGTACCG ACTACACCTT CACCATC 27 

@2^J#-^ : 54 
i2?!l®S$ : 706 

^a — y : pUC-RVh-PMlf 

t HL-6RJI*t-rSS«l^t h^bPM-lfii:#i0HtgV$Si^y>f-->-3 ^(f) 

T^y^ -19—1 : leader 
T 5 y ^ 1 -30 : FRl 
r$y^ 31-36 :CDB1 
T^y'K 37-50 :FR2 
r^ /m 51-66 : CDR2 
r^ym 67-98 :FR3 
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r^j^m 99-108: CD83 

T5/^ 109-119:Ffi4 

St^^U^^V 1-6 Hind III ^ 

y(~^U:t^V 54-135 intron 

jt.^ Uyt^V 258—348 intron/aberrant splicing 

3? ^ U:*-^ K 505-706 intron 

r 701-706 Bam HI Sgffi 

AAGCTTC ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT 49 
Bet Gly Trp Ser Cys He He Leu Phe Leu Val Ala Tfar Ala 
-15 -10 
ACfl G GTAAGGGGCT CACAGTAGCA GGCnCAGGT CTGGACATAT ATATGGGTGA 103 
Thr 
-5 

CAATGACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC CAG GTC CAA 155 

Gly Val His Ser Gin Val Gin 
1 

CTG CAG GAG AGC GGT CCA GGT CTT GTG AGA CCT AGC CAG ACC CTG AGC 203 
Leu Gin Glu Ser Gly Pro Gly Leu Val Arg Pro Ser Gin Thr Leu Ser 

5 10 15 

CTG ACC TGC ACC GTG TCT GGC TAC TCA ATT ACC AGC GAT CAT GCC TGG 251 
Leu Thr Cys Thr Val Ser Gly Tyr Ser He Thr Ser Asp His Ala Trp 
20 25 30 35 

AGC TGG GTG AGA CAG CCA CCT GGA CGA GGT CTT GAG TGG ATT GGA TAC 299 
Ser Trp Val Arg Gin Pro Pro Gly Arg Gly Leu Glu Trp He Gly Tyr 
40 45 50 
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ATT AGT TAT AGT GGA ATC ACA ACC TAT AAT CCA TCT CTC AAA TCC AGA 347 
He Ser Tyr Ser Gly He Thr Thr Tyr Asn Pro Ser Leu Lys Ser Arg 

55 60 65 

6TG ACA ATG CTG AGA GAC ACC AGC AAG AAC GAG TTC AGC CTG AGA CTC 395 
Val Thr Met Leu Arg Asp Thr Ser Lys Asn Gin Phe Ser Leu Arg Leu 

70 75 80 

AGC AGC GTG ACA GCC GCC GAC ACC GCG GTT TAT TAT T6T GCA AGA TCC 443 
Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys Ala Arg Ser 

85 90 95 

CTA GCT CGG ACT ACG GCT ATG GAC TAG TGG GGT GAA GGC AGC CTC GTC 491 
Leu Ala Arg Thr Thr Ala Met Asp Tyr Trp Gly Gin Gly Ser Leu Val 
100 105 110 115 

ACA GTC TCC TCA G GTGAGTCCTT ACAACCTCTC TCTTCTATTC AGCTTAAATA 544 
Thr Val Ser Ser 

GATTTTACTG CATTTGTTGG GGGGGAAATG TGTGTATCTG AATTTCAGGT CATGAAGGAC 604 
TAGGGACACC TTGGGAGTCA GAAAGGGTCA TTGGGAGCCC GGGCTGATGC AGACAGACAT 664 
CCTCAGCTCC CAGACTTCAT GGCCAGAGAT TTATAGGGAT CC 706 

ie^J#-t : 55 
mmOM^ : 506 
mMCOm : ^ 
mom : 

h D •>-- : m.m^ 
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^rn— y :pUC-BVl-PMla 

T^JM -19—1 : leader 

r^jm 1-23:F81 

r^ym 24-34 :CDB1 

r^ym 35-49 :P82 

T^y^ 50-56 :CDB2 

T$y^ 57-88 :FR3 

r^jm. 89-97 :CDR3 

T^y^ 98-117:FR4 

5?^^;i-f-K 1-6: Hind III ^ 

^^U:t^}r 54—135: intron 

5t.^U:i-^V 268—376: intron/aberrant splicing 

469—506: intron 
jf.^Uyt"J-V 501-506: Bam HI SBS 

AAGCTTC ATG GGfl TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA GCT 49 
Met Gly Trp Ser Cys He lie Leu Phe Leu Val Ala Thr Ala 
-15 -10 
ACA G GTAAGGGGCT CACAGTAGCA GGCTTGAGGT CTGGACATAT ATATGGGTGA 103 
Thr 
-5 

CAATGACATC CACTTTGCCT TTCTCTCCAC AG GT GTC CAC TCC GAC ATC GAG 155 

Gly Val His Ser Asp He Gin 
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ATG ACC CAG AGC CCA AGC AGO CTG AGC GCC A6C GT6 G6T GAC AGA GTG 203 
Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Val Gly Asp Arg Val 

5 10 15 

ACQ ATC ACC TGT AGA GCC AGC CAG GAC ATC AGC AGT TAC CTG AAT TGG 251 
Thr He Thr Cys Arg Ala Ser Gin Asp He Ser Ser Tyr Leu Asn Trp 
20 25 30 35 

TAC CAG CAG AAG CCA GGT AAG 6CT CCA AAG CTG CTG ATC TAC TAC ACC 299 
Tyr Gin Gin Lys Pro Gly Lys Ala Pro Lys Leu Leu He Tyr Tyr Thr 

40 45 50 

TCC AGA CTG CAC TCT GGT GTG CCA AGC AGA TTC AGC GGT AGC GGT AGC 347 
Ser Arg Leu His Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser 

55 60 65 

GGT ACC GAC TTC ACC TTC ACC ATC AGC AGC CTC CAG CCA GAG GAC ATC 395 
Gly Thr Asp Phe Thr Phe Thr He Ser Ser Leu Gin Pro Glu Asp He 

70 75 80 

GCT ACC TAC TAC TGC CAA CAG GGT AAC ACG CTT CCA TAC AQG TTC GGC 443 
Ala Thr Tyr Tyr Cys Gin Gin Gly Asn Thr Leu Pro Tyr Thr Phe Gly 

85 90 95 

CAA GGG ACC AAG GTG GAA ATC AAA C GTGAGTAGAA TTTAAACTTT 488 
Gin Gly Thr Lys Val Glu He Lys 
100 105 

GCnCCTCAG TTGGATCC 506 
: 56 

g^!]£D:g$ : 438 
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^ n — y : pUC-RVh-PMlf-4 

K-rSite^^TfeoT^ intron}{><|^^$tLifc*>CDo 
T§y^ -19- -1 : leader 
r^ym 1-30: FBI 
r^^m 31-36 :CDB1 
r^ym 37-50 :Pfi2 
r^yWt 51-66 :CDfi2 
r^^m 67-98 :Ffi3 
r^JM 99-108:CDB3 
r^ym 109-119:FB4 
yt.^U±^V 1-6 : Hind III gPS 
jf.^U^'^y 432-438: Bam HI ^ 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 
Met Gly Trp Ser Cys lie He Leu Phe Leu Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC TCC CAG GTC CAA CTG CAG GAG AGC GGT CCA GGT 98 
Ala Thr Gly Val His Ser Gin Val Gin Leu Gin Glu Ser Gly Pro Gly 
-5 1 5 10 



^ ^ ^ iB^ 
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CTT GIG AGA CCT AGC CAG ACC CTG AGC CTG ACC TGC ACC GIG TCT GGC 146 
Leu Val Arg Pro Ser Gin Thr Leu Ser Leu Thr Cys Thr Val Ser 61 y 

15 20 25 

TAC TCA ATT ACC AGC GAT CAT 6CC T66 AGC TG6 GTT C6C CA6 CCA CCT 194 
Tyr Ser He Thr Ser Asp His Ala Trp Ser Trp Val Arg Gin Pro Pro 

30 35 40 

6GA CGA GGT CTT GAG TGG ATT GGA TAC ATT AGT TAT AGT GGA ATC ACA 242 
Gly Arg Gly Leu Glu Trp He Gly Tyr He Ser Tyr Ser Gly He Thr 

45 50 55 

ACC TAT AAT CCA TCT CTC AAA TCC AGA GTG ACA AT6 CTG AGA GAC ACC 290 
Thr Tyr Asn Pro Ser Leu Lys Ser Arg Val Thr Met Leu Arg Asp Thr 

60 65 70 

AGC AAG AAC CAG TTC AGC CTG AGA CTC AGC AGC GTG ACA GCC GCC GAC 338 
Ser Lys Asn Gin Phe Ser Leu Arg Leu Ser Ser Val Thr Ala Ala Asp 
75 80 85 90 

ACC GCG Cn TAT TAT TGT GCA AGA TCC CTA GCT CGG ACT ACG GCT ATG 386 
Thr Ala Val Tyr Tyr Cys Ala Arg Ser Leu Ala Arg Thr Thr Ala Met 

95 100 105 

GAC TAC TGG GGT CAA GGC AGC CTC 6TC ACA GTC TCC TCA G 6TGAGTGGAT 436 
Asp Tyr Trp Gly Gin Gly Ser Leu Val Thr Val Ser Ser 

110 115 
CC 438 



: 57 

ig^l|(D:g$ : 402 
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^n— >' : pDC-BVl-PMla 

t HL-6RK:5ttrS|f«0;t hYbPM-lSrif*:0L||iV^i@?/N'-2?3 Via) 

T^y^ -19- -1: leader 
r%jm. 1-23:FR1 
r%/m 24-34 :CDR1 
r^jm. 35-49 :FH2 
7^jm 50-56 :CDR2 
r^^m 57-88 :PR3 
T $ y ^ 89 -97 : CDB3 
r^jm. 98-107:FR4 

Vit=i- F 1 - 6 : Hind III 
JL^lyHr^Y 397-402: Bam HI 
WM 

AAGCTTCCAC C ATG GGA TGG AGC TGT ATC ATC CTC TTC TTG GTA GCA ACA 50 
Met Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr 
-15 -10 
GCT ACA 66T GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC 98 
Ala Thr Gly Val His Ser Asp lie Gin Met Thr Gin Ser Pro Ser Ser 
-5 1 5 10 
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CT6 AGC GCC AGC 6TG GGT GAC AGA GTG ACC ATC ACC TGT A6A GCC AGC 146 
Leu Ser Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser 

15 20 25 

GAG GAC ATC AGC AGT TAG GTG AAT T66 TAG GAG GAG AAG CCA GGA AAG 194 
Gin Asp He Ser Ser Tyr Leu Asn Irp Tyr Gin Gin Lys Pro Gly Lys 

30 35 40 

GCT CCA AAG CT6 GTG ATC TAG TAG AGC TCG AGA GTG GAC TGT GGT GTG 242 
Ala Pro Lys Leu Leu He Tyr Tyr Thr Ser Arg Leu His Ser Gly Val 

45 50 55 

CCA AGC AGA TTC AGC GGT AGC GGT AGC GGT ACC GAC TTC ACC TTC ACC 290 
Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr 

60 65 70 

ATC AGC AGC GTG GAG GGA GAG GAG ATC GGT AGC TAG TAG TGG CAA GAG 338 
He Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr Tyr Cys Gin Gin 
75 80 85 90 

GGT AAG ACG CTT CCA TAG AGG HC GGC CAA 6GG ACC AAG GTG GAA ATC 386 
Gly Asn Thr Leu Pro Tyr Thr Phe Gly Gin Gly Thr Lys Val Glu He 

95 100 105 

AAA G GTGAGTGGAT GC 402 
Lys 

iE^ij#-^ : 58 
ie?!l®fi$ : 36 

K?ll©aii: ^^DNA 
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TAflGGATCCA CTCACCTGAG GAGACTGTGA CGAGGC 36 

fi^J#-§-:59 
£^a>:g$ : 32 

ATCAAGCTTC CACCATGGGA TGGAGCTGTA TC 32 

1^^:60 

E^J®5^ : 30 

wm 

AATGGATCCA CTCACGTTTG AmCCACCT 30 
: 61 

rn^COM^ : 33 
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CATGCCTG6A 6CTG6GTTCG CCAGCCACCT GGA 33 



Se^#-t : 62 
iE^J®fi$ : 33 



mm 

TCCAGGTGGC TGGCGAACCC AGCTCCAGGC ATG 33 

£^#-1- : 63 
£^00:1$ : 30 

mm 

CAGCAGAAGC CAGGAAAGGC TCCAAAGCTG 30 

I2?ll#-^ : 64 
mmOM^ : 30 

mmom mm 
mm<ow^'.^Wc,TniA 
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IBM 

CAGCTTTGGA GCCTTTCCTG GCTTCTGCTG 

Wm^^ : 65 
^JCD:g$ : 66 

ACCTGTAGAG CCAGCAAGAG TGTTAGTACA TCTGGCTATA GTTATATGCA 
CTGGTACCAG CAGAAG 

: 66 

, iBMOS^ : 15 

mom : 

GCTGGCTCTA CAGGT 

i^J#-^ I 67 
i^!l®£$ : 48 
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AAGCTGCTGA TCTACCTTCC ATCCACCCT6 GAATCTGGTG TGCCAAGC 48 

mm^ : 68 

i2?IJ©:l$ : 15 

iE^j©ig : mm 

GTAGATCAGC AGCTT 15 

iSFIJH-^ : 69 
mmO^tS : 48 

mom. : 

se^ijoa^t-^fiStDNA 

GCTACCTACT ACTGCCAGCA CAGTAGGGAG ACCCCATACA CGTTCGGC 48 

iB??!l#-t : 70 

mWM:^ : 15 
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CTGGCAGTAG GTAGC 15 

@^J#-t : 71 
WMCl>M^ : 414 

rjrn— y : pUC-BVl-1220a 

^Wl'- ^ hii-SRizMir^mmJ^^ h{bAUKi2-20in;#^©LMV$IM^N'— >*3 ^' 

T$yi! -19— 1: leader 
r^ym l-23:Ffil 
T^^Wt 24-38 : CDRl 
r^jm 39-53 :Fe2 
r^JM 54-60 : CDR2 

61-92 :FB3 
r^ym 93-101:CD83 
r^ym 102-111:FB4 
j^^U:t^V 1-6 : Hind III 
UUrf- Y 408-414: Bam HI 
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AAGCTTCCAC C AT6 G6A T6G AGC TGT ATC ATC CTC TTC TT6 GTA GCA ACA 50 
Net Gly Trp Ser Cys He He Leu Phe Leu Val Ala Thr 
-15 -10 
GCT ACA GGT GTC CAC TCC GAC ATC CAG ATG ACC CAG AGC CCA AGC AGC 98 
Ala Thr Gly Val His Ser Asp He Gin Met Thr Gin Ser Pro Ser Ser 
-5 -11 5 10 

CTG AGC GCC AGC GTG GGT GAC AGA GTG ACC ATC ACC TGT AGA GCC AGC 146 
Leu Ser Ala Ser Val Gly Asp Arg Val Thr He Thr Cys Arg Ala Ser 

15 20 25 

AAG AGT GTT AGT ACA TCT GGC TAT AGT TAT ATG CAC TGG TAC CAG CAG 194 
Lys Ser Val Ser Thr Ser Gly Tyr Ser Tyr Met His Trp Tyr Gin Gin 

30 35 40 

AAG CCA GGA AAG GCT CCA AAG CTG CTG ATC TAC CTT GCA TCC AAC CTG 242 
Lys Pro Gly Lys Ala Pro Lys Leu Leu He Tyr Leu Ala Ser Asn Leu 

45 50 55 

GAA TCT GGT GTG CCA AGC AGA TTC AGC GGT AGC GGT AGC GGT ACC GAC 290 
Glu Ser Gly Val Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 

60 65 70 

TTC ACC nC ACC ATC AGC AGC CTC CAG CCA GAG GAC ATC GCT ACC TAC 338 
Phe Thr Phe Thr He Ser Ser Leu Gin Pro Glu Asp He Ala Thr Tyr 
75 80 85 90 

TAC TGC CAG CAC AGT AGG GAG AAC CCA TAC ACG TTC GGC CAA GGG ACC 386 
Tyr Cys Gin His Ser Arg Glu Asn Pro Tyr Thr Phe Gly Gin Gly Thr 
95 100 105 
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AAG GTG GAA ATC AAA CGTGAGTGGA TCC 414 
Lys Val Glu He Lys 
110 



:72 

S^J®:g$ : 45 

GGTTATTCAT TCACTAGTTA TTACATACAC TGGGTTAGAC AGGCC 45 



@2^lJ®S$ : 27 

AGTGAATGAA TAACCGCTAG CTTTACA 



I^J#-f - : 74 
g&^J(Z>:g$ : 69 
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mm 

GAGTGGGTG6 GCTATATTGA TCCTTTCAAT GGTGGTACTA GCTATAATCA 50 
GAA6TTCAAG GGCAGGGTT 69 

: 75 

mm<DM^ : 15 

vy^'ui?- -.mm 
mn 

ATAGCCCACC CACTC 15 

ie^#-t : 76 
i25!l©S$ : 36 

mmm - mm 
mom : 

mm 

GGGGGTAACC GCTHGCTTA CTGGGGACAG GGTACC 36 

mnm^ n 

mm<D^'^ : 36 

mnom - mm. 
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AGCAAAGC6G TTACCCCCTC T6GCGCAGIA GTAGAC 

i^J#-t : 78 
B2?U©fi$ : 30 

mom, : 

CAAGGTTACC ATGACCGTGG ACACCTCTAC 

: 79 

WIMOM^ : 30 

CACGGTCATG GTAACCTTGC CCTTGAACTT 30 
mm^^ : 80 

ie?!i®s$ 1 30 



30 
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gB?(l0ffii:^J|gDNA 

mi] 

GGGCTCGAAT GGATTGGCTA TATTGATCCT 30 



mmm^ : 81 
Wm<D^^ : 30 

mwrnm-'^WLDNA 
mm 

AGGATCAATA TAGCCAATCC AnCGAGCCC 30 

ie^#-t J 82 
m\](DM^ : 16 

mmcom : » 



GTAAAAC6AG GCCAGT 16 



m^m^ : 83 
mmCDJ^^ : 17 
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AACAGCTATG ACCAT6A 17 
WMG>M^ : 433 

mmom • « 
mom : 

mn(DW^ : -^^DNA 

^ n — y : pUC-RVh- 1220b 
mm-' t HL-6BCMf bil:AUK12-20ln:#©H||Vm^^-:^'3 > 

T$yi! -19--l:Ieader 

r^^m 1-30:FR1 

r^JM 31-35 :CDR1 

7^yM 36-49 :FR2 

r^y^m. 50-66 :CDfi2 

r^yM 67-98 :FR3 

r^^m 99-105:CDR3 

T^y'^ 106-116:FR4 

3? ^ V 1 - 6 : Hind III gPS 

y'.^U^t^V 427-433: Bam HI gpg 

if =^ M 116 
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AA6CTTGCC6 CCACC ATG GAC TGG ACC TGG CGC GTG TTT TGC CT6 CTC GCC 51 
Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala 
-15 -10 
GTG GCT CCT GGG GCC CAC AGC CAG GTG CAA CTA GTG CAG TCC G6C GCC 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

6AA GTG AAG AAA CCC 6GT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 25 

GCT TAT TCA TTC ACT AGT TAT TAC ATA CAC TGG GTT AGA CAG GCC CCA 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGC CAA GGG CTC GAG TGG GTG GGC TAT ATT GAT CCT TTC AAT GGT GGT 243 
Gly Gin Gly Leu Glu Trp Val Gly Tyr lie Asp Pro Phe Asn Gly Gly. 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AAG GTT ACC ATG ACC GTG GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Lys Val Thr Met Thr Val Asp 

60 65 70 

ACC TCT ACA AAC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG 339 
Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACT GCA GTC TAC TAC TGC GCC AGA GGG GGT AAC CGC TTT GCT TAC . 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 
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TGG GGA CAG GGT ACC CTT GTC ACC GTC AGT TCA GGTGAGTGGA TCC 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 



433 



110 



115 



mmm^ : 85 

: 433 

mom. : 

U'- y : pUC-EVh-1220d 
#M: t ML-6Rt::M-r-5Sm^l^ hibA0K12-20m#^©H^V$I^^^-5^'3 y 

T^y^ -19— 1: leader 

T$y^ 1-30:FR1 

7^/^ 31-35 :CDR1 

T^yM 36-49 :FB2 

T^y^ 50-66 :CDR2 

T^/^ 67- 98 :FR3 

r^y^ 99-105:CDR3 

r^/m 106-116:FR4 

yi^^U±^V 1-6 : Hind III SP© 

y<.^\^zt^ K 427-433: Bam HI 35© 



if /w 52: S ifi 
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AA6CTTGCC6 CCACC ATG 6AC TG6 ACC T6G CGC GTG TTT TGC CTG CTC GCC 51 
Met Asp Trp Thr Trp Arg Val Phe Cys Leu Leu Ala 
-15 -10 
GTG GCT CCT GGG GCC CAC AGC CAG GTG CAA CTA GTG CAG TCC GGC GCC 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 

GAA GTG AAG AAA CCC GGT GCT TCC GTG AAA GTC AGC TGT AAA GCT AGC 147 
Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser 
10 15 20 25 

GGT TAT TCA TTC ACT AGT TAT TAC ATA CAC TGG GTT AGA CAG GCC CCA 195 
Gly Tyr Ser Phe Thr Ser Tyr Tyr He His Trp Val Arg Gin Ala Pro 

30 35 40 

GGC CAA GGG CTC GAA TGG ATT GGC TAT ATT GAT CCT TTC AAT GGT GGT 243 
Gly Gin Gly Leu Glu Trp He Gly Tyr He Asp Pro Phe Asn Gly Gly 

45 50 55 

ACT AGC TAT AAT CAG AAG TTC AAG GGC AAG GTT ACC ATG ACC GTG GAC 291 
Thr Ser Tyr Asn Gin Lys Phe Lys Gly Lys Val Thr Het Thr Val Asp 

60 65 70 

ACC TCT ACA AAC ACC GCC TAC ATG GAA CTG TCC AGC CTG CGC TCC GAG 339 
Thr Ser Thr Asn Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu 

75 80 85 

GAC ACT GCA GTC TAC TAC TGC GCC AGA GGG GGT AAC CGC TTT GCT TAC 387 
Asp Thr Ala Val Tyr Tyr Cys Ala Arg Gly Gly Asn Arg Phe Ala Tyr 
90 95 100 105 
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TGG GGA CAG GGT ACC CTT GTC ACC GTC AGT TCA GGTGAGTGGA TCC 433 
Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 



K^M^ : 86 
ie^IJ®S$ : 90 

GATAAGCTTG CCGCCACCAT GGACTGGACC TGGAGGGTCT TCTTCTTGCT 
GGCTGTAGCT CCAGGTGCTC ACTCCCAGGT GCAGCTTGTG 



i^<D€$ : 90 

mm 

CACTCCCAGG TGCAGCTTGT GCAGTCTGGA GCTGAGGTGA AGAAGCCTGG 
GGCCTCAGTG AAGGTHCCT GCAAGGCTTC TGGATACTCA 



: 88 

ie^lj®5$ : 90 
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mn 

TGCAAGGCTT CTG6ATACTC ATTCACTAGT TATTACATAC ACTGGGTGCG 50 
CCA6GCCCCC GGACAAA6GC TT6AGT6GAT 6GGATATATT SO 

ie^J#-^ : 89 
K^J©:!^ : 90 

mmcom -.mm 
mm 

CTTGAGTGGA TGGGATATAT TGACCCTTTC AATGGTGGTA CTAGCTATAA 50 
TCAGAAGTTC AAGGGCAGAG TCACCATTAC CGTAGACACA 90 

' 90 

mMCDMt^ : 90 

mmcDM : mm 

GTCACCATTA CCGTAGACAC ATCCGCGAGC ACAGCCTACA TGGAGCTGAG 50 
CAGCCTGAGA TCTGAAGACA CGGCTGTGTA TTACTGTGCG 90 
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rn^rn^ : 91 

i^JOS^ : 94 

mn 

ACGGCTGTGT ATTACTGTGC GAGAGGGGGT AACCGCTTTG CTTACTGGGG 50 
CCAGGGAACC CTGGTCACCG TCTCCTCAGG TGAGTGGATC CGAC 94 

i^J#^ : 92 
i2^J©S^ : 15 

mom. : 

GATAAGCTTG CCGCC 15 
: 93 

i^!)©S$ : 15 

e^j0M : mm 

GTCGGATCCA CTCAC 1^ 
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ie^lJ#^ : 94 
le^ljOS^ : 433 

mmm : mi 

^u — y-. pUC-RVh -sle 1220Ha 

b HL-6RK:5tit-r5SSIgStb hsleAUK12-20!n:(*:©HISV^®^N'-i^g 
r a J ROf-g-tl^n - K-rSxtfe^o 
y\jm -19- -1: leader 
y%jm 1-30:FR1 
7\jm. 31-35 :CDB1 
y\J^ 36-49 :FR2 
7\JW. 50-66 :CDR2 
7%JW. 67-98 :FR3 
7\JW. 99-105:CDR3 
7%JW. 109-116:FR4 

1-6 : Hind III SBiiz: 
y^iPVir'S' K 427-433: Bam HI W& 

mw 

AAGCTTGCCG CCACC ATG GAC TGG ACC TGG AGG GTC TTC TTC TTG CTG GCT 'A 

Met Asp Trp Thr Trp Arg Val Phe Phe Leu Leu Ala 

-15 -10 
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GTA GCT CCA GGT GCT CAC TCC CAG GTG CAG CTT GTG CAG TCT 6GA GCT 99 
Val Ala Pro Gly Ala His Ser Gin Val Gin Leu Val Gin Ser Gly Ala 

-5 -11 5 
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10 15 20 J 25 
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30 35 40 
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45 50 55 
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90 95 100 105 
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Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
110 115 

• 95 
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AGGCTTGAGT GGAHOGATA TATTGAC ) 27 

iB?IJ#-^ : 96 
ie?!l©:l$ : 27 

AAGTTCAAGG GCAAGGTCAC CATTACC . 27 

@e^J«-^ : 97 
WM<DM^ : 30 

G6TGCTTCCG TGAAAGTCAG CTGTAAAGCT 30 

m^m^ : 98 
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